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Section 1.  Introduction
 

This Porewater Sampling and Analysis Plan (SAP), prepared for the River Mile 11 East (RM11E) 
Project Area, is submitted by Cargill, Inc. (Cargill); CBS Corporation; City of Portland (City); 
DIL Trust; Glacier Northwest, Inc. (Glacier NW); and PacifiCorp, collectively referred to as the 
RM11E Group. This SAP was prepared on behalf of the RM11E Group by Science and 
Engineering for the Environment, LLC (SEE); Dalton, Olmstead and Fuglevand, Inc. (DOF); and 
GSI Water Solutions, Inc. (GSI). 

This SAP is part of the RM11E Supplemental Remedial Investigation and Feasibility Study 
(Supplemental RI/FS). The Final Supplemental RI/FS Work Plan for RM11E (Work Plan; GSI 
and DOF, 2013) provides a detailed description of the work being conducted pursuant to the 
Statement of Work (SOW) contained within the Administrative Settlement Agreement and 
Order on Consent (Settlement Agreement) (U.S. Environmental Protection Agency [EPA] 
Region 10, CERCLA Docket No. 10-2013-0087). The RM11E investigation supplements the 
Portland Harbor Superfund Site (Portland Harbor) Draft Final Remedial Investigation Report 
(Draft Final RI Report; Integral et al., 2011) and the Draft Feasibility Study Report (Draft FS 
Report; Anchor QEA et al., 2012) to inform selection and design of a final remedy at the RM11E 
Project Area (Integral et al., 2011; Anchor QEA et al., 2012). The submission of this SAP is in 
response to EPA’s communications to the RM11E Group in September 2013 requiring the 
performance of a porewater investigation as part of the data gathering effort under the Work 
Plan. 

The RM11E Project Area is shown in Figure 1-1. The project area lies between approximately 
RM 10.9 and RM 11.6 along the east bank of the Willamette River and includes Area of Potential 
Concern (AOPC) 25 (from the Draft FS for Portland Harbor) and the riverbank area to the top of 
the bank. 

1.1 Purpose and Objectives 
The purpose of the work described in this SAP is to meet a specific data need identified in 
Section 2.4 of the SOW: 

Porewater and Empirical Data to Inform Cap Design: Porewater quality, hydraulic gradients, 
sediment texture, and other empirical data will be collected and evaluated for input into a 
sediment cap isolation (advection/diffusion) model in order to inform cap design. 

This SAP is for the collection of porewater and associated sediment data for the purpose of 
supporting sediment cap isolation modeling, which will inform remedy selection and cap 
design.  The objective of this SAP is to collect data for use as input parameters into models to 
support remedial selection and design for alternatives defined in the Draft FS Report. Site 
remedies that may be evaluated for RM11E included Enhanced Monitored Natural Recovery 

Porewater Sampling and Analysis Plan Page 1
 
River Mile 11 East - Portland, Oregon May 2014
 



     
       

    
 

 

  
  

    
     

  
   

  
     

      
    

  
 

  
 

  
    

      
    

   
 

 

                                                      
   

  
  

(EMNR), engineered cap, in situ treatment, and removal1. These evaluations will be used for 
both the Recontamination Assessment and the Implementability Study, as described in the 
Work Plan. 

1.2 Summary of Existing Sediment Data 
Extensive bedded sediment, suspended sediment, and bank soil data have been collected in the 
RM11E Project Area. As part of the Portland Harbor RI/FS process, the Lower Willamette 
Group (LWG) and the City have collected and analyzed more than 60 surface sediment grab 
samples in the RM11E Project Area. Several additional surface sediment samples have been 
collected by shoreline property owners to support activities such as environmental permitting 
and maintenance dredging at waterfront facilities. Previous sediment investigations that have 
been conducted in the RM11E Project Area are described in Section 3.3 and Section 6.2.1 of the 
Work Plan. Existing sediment data are included in the LWG’s Site Characterization and Risk 
Assessment (SCRA) Database and the FS Sediment Database, and are discussed in the Draft 
Final RI Report and Draft FS Report. New sediment data collected by the RM11E Group as part 
of the Supplemental RI/FS will be documented in the forthcoming Field and Data Report, but 
new data results germane to this porewater investigation have been incorporated into this SAP 
where applicable. 

1.3 SAP Preparation 
This SAP is consistent with the approach and methodologies set forth in Appendix A (Quality 
Assurance Project Plan) and Appendix C (Surface Sediment Sampling and Analysis Plan 
Addendum) of the Work Plan (GSI and DOF, 2013). 

The results of the Phase 1 Porewater Characterization, as described in Section 6.2.4.1 of the 
Work Plan, will be presented in the Porewater Characterization Report. 

1 Removal as an alternative will be evaluated both as dredging to a clean z-layer, and dredging to a 
specified depth coupled with a sand cover, an engineered cap, or the addition of an amendment as part of 
an engineered cap at the bottom of the dredge cut. 
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Section 2.  Porewater Study Design
 

The purpose of the porewater study is to provide additional data to inform remedy selection, 
and cap design, consistent with Section 2.4 of the SOW. Polychlorinated biphenyls (PCB) in 
sediments principally have defined the proposed remedial alternative footprint for RM11E in 
the Draft FS Report (Anchor et al., 2012). As such, PCBs are the focus of this porewater study. 

The general approach to the project involves the following key steps: 

1.	 Selection of analytical tools (models) that will be used to meet project objectives. 

2.	 Identification of data needs to meet the model input requirements. 

3.	 Identification of sampling methods to satisfy data needs. 

4.	 Identification of sampling locations that will provide data representative of a range of 
site conditions. 

5.	 Sample collection and laboratory analysis. 

Steps 1 to 4 are described in this section. Step 5 is detailed in Section 5. 

2.1 Data to Inform Remedy Selection 
The design of the porewater sampling program at RM11E is intended to provide measures of 
the flux of PCBs within sediments, and a measure of the freely dissolved PCBs that move out of 
the sediment and into the river. Selection and design of specific remedies within RM11E will 
consider bulk sediment concentrations in the surface and subsurface sediments, as well as the 
potential for advective and/or diffusive flux of PCBs from those sediments. The two controlling 
factors to assess PCB flux are (1) site-specific partitioning constants and (2) the rate of exchange 
from underlying contaminated sediments into the overlying surface sediments and to the 
Willamette River.  

Site-specific partitioning and rate of flux of PCBs are needed to adequately frame the models 
that will inform both the Recontamination Assessment and the Implementability Study. To 
define the data needed, it is first necessary to identify the models that may be used to evaluate 
PCB flux including : (1) site-specific sediment to porewater partitioning constants and (2) the 
rate of sediment porewater and surface water movement (flux) between sediment and overlying 
surface water.  

2.1.1 Remedial Design Models 
The following models have been identified for use in the Recontamination Assessment and 
Implementability Study: a two-carbon partitioning model to estimate the concentrations of 
dissolved PCBs in porewater, and cap/amendment addition models. Each is described below. 
While selection of specific models will be made as part of the Recontamination Assessment and 
Implementability Study, the purpose of this SAP is to gather the data to support these models. 
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1.	 Two-Carbon Partitioning Model for Determining Dissolved PCB Interstitial Water 
Concentrations. An equilibrium partitioning model (EqP) was used in the Draft Final RI 
Report to estimate flux from sediments into the overlying river water. These estimates 
were based on theoretical calculations of dissolved PCBs in porewater using the bulk 
sediment PCB concentration and the levels of total organic carbon (TOC). 

A refinement of the EqP model, developed by EPA, is the two-carbon model (EPA, 
2012a; Gschwend et al., 2011, 2013). The two-carbon partitioning model requires 
measurement of PCBs in bulk sediments, PCBs in porewater, TOC, and black carbon 
levels2. Collecting empirical data for these parameters through the porewater study will 
allow calibration of a site-specific partitioning model. The site-specific model will allow 
for a more reliable estimation of dissolved PCBs in surface and subsurface porewater 
across the RM11E Project Area. The output from the two-carbon partitioning model will 
be used in the Recontamination Assessment and Implementability Study to evaluate the 
potential recontamination of surface sediment, monitored natural recovery, design 
thickness and efficacy of a conventional cap, levels of in situ treatment (such as activated 
carbon to sequester PCBs,) and the relative risks of remaining PCBs in post-dredging 
residuals (Greenberg et al., 2014). 

2.	 Cap/Amendment Addition Models. The model to evaluate conventional caps, in situ 
remedy design, and efficacy for the Recontamination Assessment and Implementability 
Study will be either the RECOVERY model developed by the U.S. Army Corps of 
Engineers (Boyer et al., 1994; Ruiz and Gerald, 2001), or the model CAPSIM from Texas 
Tech University (Lampert et al., 2012; Reible and Lampert, 2014). The RECOVERY 
model is a relatively simple compartment model that principally models advective flux 
by compression during cap placement and passive flux by diffusion thereafter. CAPSIM 
is a more input-data-intensive model that typically is used for final design. However, it 
allows for the evaluation of multiple sediment layers, active flux of contaminants from 
groundwater intrusion, and a more explicit consideration of an active carbon addition. 
Model selection and justification will be presented in the Recontamination Assessment 
Report. 

2.1.2 Inputs to the Model 
Table 2-1 presents the required model parameters and their data sources for the two-carbon 
partitioning model and for the two cap/amendment models under consideration. A 
considerable amount of data was generated in connection with the Draft Final RI Report and the 
subsequent RM11E studies (including those being conducted under the Work Plan) to develop 
parameters for at least the cap/amendment models. Data that will be collected as part of this 
porewater study will be considered for use in calibrating the two-carbon partitioning model. 

Sediment PCB congener data, collected as part of this SAP, will allow comparison to PCB 
porewater congener data and also will be used to evaluate correlations between congeners and 
Aroclors measured in the RM11E Project Area. Likewise, data on the proportion of black 

2 EPA (2012a) defines black carbon as “A form of carbon produced by the burning of biomass and fossil 
fuels that can accumulate in sediments. This form of carbon has a large affinity for hydrophobic 
contaminants of concern (COC) and can substantially reduce bioaccessibility and bioavailability.” 

Porewater Sampling and Analysis Plan Page 4
 
River Mile 11 East - Portland, Oregon May 2014
 



     
       

   
  

  
  

       
     

  
    

 

     
    

   
  

   
   

   
 

  

 

  

     

  

   
  

   
 

   
 

  
  
  

 

     
 

                                                      
   

       
  

  
 

carbon, as a proportion of the TOC values previously reported, are lacking and will be collected 
in this porewater study. 

For the cap/amendment models, parameter data needs for sediment, surface water, and general 
system properties (e.g., surface area being modeled, water flow through the site) can be met 
with the existing information (Table 2-1). Groundwater data are being collected under the 
Upland Groundwater and Bank Soil SAP (Appendix B to the Work Plan) and will be evaluated 
in the Recontamination Assessment and Implementability Study. Data not currently available 
include PCB partitioning and PCB porewater concentrations, both of which will be addressed 
through this porewater study. 

Maximum and minimum groundwater seepage (flux) rate(s) will be estimated based on a 
standard approach that uses the hydraulic gradients (i) between upland wells and the 
Willamette River (taking seasonal maximum and minimum gradients and diurnal tidal 
variation into consideration) and an estimated range of hydraulic conductivity values (k) from 
geologic samples from the shoreline wells and sediments collected in the area. A version of this 
method (Lampert and Reible steady-state model, 2009) was used to evaluate capping in the 
Portland Harbor FS. Seepage velocity will be calculated by multiplying gradient and hydraulic 
conductivity. Mass flux will be estimated by multiplying seepage velocity by porewater 
concentration. 

Based on this evaluation, the data needs identified for this porewater study are: 

•	 Concentrations of dissolved PCB congeners in porewater 

•	 Concentrations of PCBs in bedded sediments as both Aroclors and congeners3 

•	 Concentrations of TOC and black carbon in bedded sediment 

•	 Concentrations of dissolved PCB congeners in surface water immediately above the 
sediment porewater sampling locations 

•	 Concentrations of dissolved PCB congeners in surface water immediately upstream of 
the porewater sampling locations 

While not a specific data need per se, estimated concentrations of dissolved PCBs based on the 
EqP model used for the Draft Final RI Report will be compared to the measured PCB 
concentrations in porewater based on the sum of all congeners, and then compared to the 
estimates made using the calibrated two-carbon partitioning model. If advective flux is 
observed, existing subsurface sediment data will be used to calculate subsurface porewater 
concentrations and as model inputs for subsurface sediment concentrations. 

The associated field and analytical activities to address these data needs are detailed in Section 
4. 

3 Bulk sediment samples will be collected as close as practicable to the porewater sampler. In discussions 
with MIT it was decided that collecting a core at the time of passive sampler deployment could impact 
the sediment column close to the passive sampler (leaving a hole in the bedded sediment), and thus could 
compromise the porewater sampler exposure evaluation. This study will collect that sample at the time of 
passive sampler retrieval. 
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2.2 Sampling Methods 
The RM11E porewater sampling will employ passive samplers developed at the Massachusetts 
Institute of Technology (MIT). Passive samplers are capable of sorbing hydrophobic organic 
compounds and have been demonstrated to be effective in quantifying PCBs in porewater at a 
number of EPA sites (EPA, 2012b; Greenberg et al., 2014) ), including recent work on the Lower 
Duwamish Waterway (Gschwend et al., 2013; HDR et al., 2013). Cleaned, inert sheets of 
polyethylene (PE) are placed into rigid frames and a passive sampling device is pushed into the 
sediment. In nature, organic carbon is the dominant sorption phase of hydrophobic organic 
compounds such as PCBs (EPA, 2012). While there are many mass transfer processes that 
control desorption of PCBs into porewater, and then sorption into a passive sampler, a large 
body of research has demonstrated that plastic samplers such as PE act essentially as another 
carbon sink, and that the PCBs will come into equilibrium between the three phases: sediment 
carbon, dissolved in porewater, and in the passive sampler (Mayer et al., 2014). 

If left sufficiently long in the sediment, until steady-state conditions exist, the PE will equilibrate 
with the PCBs in porewater. However, for highly chlorinated PCBs, this can take months or up 
to a year or longer (Tomaszewski and Luthy, 2008; Gschwend et al., 2012a; Ghosh et al., 2014). 
To facilitate the use of a shorter PE exposure period, while still being able to calculate the PCB 
concentration at equilibrium, performance reference compounds (PRC) will be impregnated 
into the PE. These PRCs are essentially internal standards whose loss from the PE is used to 
correct for the samplers' incomplete equilibration with the sediments (Fernandez et al., 2009). 
For this porewater study, these PRCs will be stable isotope-labeled or deuterated forms of the 
congeners with similar partitioning coefficients (log Kow) as the target congeners.  

The data collection is intended to reflect remedial design conditions. Chemical isolation design 
requires consideration of advective loading from subsurface sediment to surface sediment and 
from surface sediment to surface water, both of which are driven in part by the groundwater 
flux rate through the sediment. A controlling remedial design condition for groundwater flux is 
the period when the river is at its lowest stage, such that the hydraulic head in groundwater 
between the upland and the river is greatest. The low river stage for the Willamette River 
normally occurs during August through November each year, and is, if practicable, the 
preferred time to collect porewater data (Figure 2-1). 

2.3 Porewater Sampling Program 
2.3.1 Defining the Sampling Area 
The sampling area is a subset of the overall RM11E Project Area and was established with 
consideration of the following (Figure 2-2): 

• Comprehensive Benthic Risk Area identified in Draft FS Report 

• Alternative F Remedial Action Level footprint in the Draft FS Report 

• Engineered Cap and In-Situ Treatment Areas identified in Draft FS Report 

• Availability of paired Surface-Subsurface Previous Sampling Locations 

• Surface and subsurface concentrations of PCBs and TOC 
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Porewater inert-samples will be collected from an area with a wide range of PCB concentrations 
in surface and subsurface sediment. Therefore, the results from this study will allow for the 
assessment of porewater as a potential source of recontamination in other locations within the 
RM11E Project Area. 

2.3.1.1  Comprehensive Benthic Risk Area 

The Draft FS Report identifies a near shore area of benthic concern between approximately RM 
11.25 and RM 11.50. For RM11E, this is, in part defined by bioassays, but also by the EPA 
guidelines for assessing benthic risk for contaminants of concern (COC). For RM11E, PCBs 
represent the principal COC that defines this Comprehensive Benthic Risk Area (shown as a 
hatched area in Figure 2-2). The porewater sampling area generally is contained within the 
Comprehensive Benthic Risk Area for the RM11E Project Area because it represents a known 
area of benthic concern. 

2.3.1.2  Alternative F Remedial Action Level Footprint and Engineered Cap and In Situ Treatment 
Areas 

The Work Plan states that Alternative F from the Draft FS Report will be used as a conservative 
footprint for the alternative analysis. Alternative F is defined by the 75 micrograms per 
kilogram (µg/kg) PCB Remedial Action Level (RAL), and the Draft FS Report identified 
engineered capping and in situ treatment as integrated remedial alternatives for RM11E in areas 
located primarily beneath and behind the Glacier NW and Cargill docks (Figure 2-2). For the 
purpose of the RM11E study, in situ treatment will be considered to be part of an engineered 
capping remedy as it involves introducing sorbent amendments such as activated carbon 
(AC) into contaminated sediments. Porewater data collected over a range of physical and 
chemical conditions are intended to inform design and potential recontamination of both 
engineered caps and in situ treatment areas. Consequently, the porewater sampling area 
includes the engineered cap and in situ treatment areas shown in Figure 2-2 and is congruent 
with the Comprehensive Benthic Risk Area. 

2.3.1.3 Paired Surface-Subsurface Previous Sampling Locations with Elevated PCBs 

To understand the nature of potential flux of PCBs from subsurface contaminated sediments, it 
is beneficial to place porewater sampling stations at existing sediment sampling locations with 
both surface and subsurface measurements of PCBs in sediment. Stations with elevated PCB 
surface sediment concentrations are presented in Figure 2-3, and those with elevated subsurface 
sediment concentrations in Figure 2-4. 

Several paired surface and subsurface sediment PCB measurements are located within the 
Comprehensive Benthic Risk Area, in the 75 µg/kg RAL, and in the vicinity of the Draft FS 
Report-identified integrated engineered cap and in situ treatment footprints. Table 2-2 presents 
sampled locations within the 75 µg/kg RAL footprint, including the physical (grain size, total 
solids, TOC) characteristics and total PCB concentrations. To generate a wide range of 
measured porewater data for calibrating the partitioning and cap models, these existing 
sediment data were used in Section 2.3.2 to select porewater sampling stations located across a 
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range of PCB sediment concentrations, TOC concentrations, and estimated porewater 
concentrations4. 

2.3.2  Porewater Sampling Stations 
Figure 2-1 shows the proposed porewater sampling stations. Generally, the stations are 
numbered from downstream to upstream (left to right in Figure 2-1) and from onshore to 
offshore. The factors considered for their selection are presented in Table 2-3 and are discussed 
on the basis of the grab (G) and core (C) pairings. Three stations are arrayed in a transect along 
the Draft FS Report-identified integrated engineered cap/in situ treatment area (RM11E-PW002, 
RM11E-PW003, and RM11E-PW006), and in two transects extending offshore: RM11E-PW003, 
RM11E-PW004, RM11E-PW005 and RM11E-PW002, RM11E-PW001.  With the exception of 
RM11E-PW001, all of these data were collected in the 2009 sediment sampling event (Table 2-3). 
The data for RM11E-PW001 were collected in 2007, with a re-collection of the surface sediment 
sample in 2013.  The bulk sediment data are of sufficient recency and quality to be used in this 
study. 

Sampling stations are presented in Table 2-3 and described below. 

2.3.2.1  RM11E-PW001 
This station is located at the paired surface/subsurface sediment sampling locations RM11E
G079 and LWG-UG02/UC02. RM11E-PW001 is within the Comprehensive Benthic Risk Area, 
but is an area targeted for removal in the Draft FS Report. The station is represented by two 
surface grab samples at approximately the same location, but at different concentrations; 5,900 
µg/kg at UG02 from the Draft FS Report, and 2,200 µg/kg at G079 from the recent 
Supplemental Sediment Sampling. The TOCs are low (<0.5 percent) at both intervals, and the 
corresponding PCB porewater concentrations (Cpw-s) are the highest estimated within the 
RM11E Project Area. Subsurface PCB concentrations are non-detect. This station provides a 
high total PCB value (> 2,000 µg/kg) with a low TOC, which will provide useful data for 
calibration of the two-carbon partitioning model. Furthermore, it would be expected that any 
flux of dissolved PCBs into the overlying water column would be solely from the surface 
sediment. 

2.3.2.2  RM11E-PW002 

This station is located at the paired surface/subsurface sediment sampling locations RM11E
G022/C019. RM11E-PW002 is within the Comprehensive Benthic Risk Area and is located in an 
area identified for possible in situ treatment in the Draft FS Report. While not indicated in the 
Draft FS, capping may also be possible in this area. PCB concentrations in the upper 1.5 meters 
are relatively low (178 to 340 µg/kg), and higher at 1.5 to 2.0 meters below mudline (bml) (6,200 
µg/kg). TOC averages approximately 2 percent through the sediment column, and in the 

4 Porewater concentrations were estimated in Table 2-3 (EPA, 2012a) based on total PCB concentrations, 
TOC, and the same octanol-water coefficient used in the Bioaccumulation Modeling Report (Kow = 6.14) 
(Windward, 2009). Individual PCB congeners that were not detected were not included in the total PCB 
porewater estimation. Consistent with EPA guidance and the Draft Final RI Report, calculating EqP 
porewater concentrations require a detectable PCB and > 0.2 percent TOC. Where either of those 
conditions did not exist, the PCB porewater concentrations were not calculated. 
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surface intervals the calculated Cpw (18.3 – 36.1 nanograms/liter [ng/L]) is near the PRG for 
ecological receptors (RAO7 – Table 2-4) of 14 ng/L. In the 1.5- to 2.0-meter interval, the Cpw is 
868 ng/L, and at 5 ng/L in the lowest interval. Data from this station will be used to represent 
conditions where dissolved PCBs may be advecting into surface-sediment porewater from the 
elevated PCBs in subsurface sediment. These data may indicate whether the higher levels of 
TOC in the sediment column effectively sequester PCBs, which may be indicated by lower flux 
into the overlying surface water. 

2.3.2.3  RM11E-PW003 
This station is located at the paired surface/subsurface sediment sampling locations RM11E
G026/C022. RM11E-PW003 is within the Comprehensive Benthic Risk Area and is located in an 
area identified for potential in situ treatment in the Draft FS Report. Capping may also be 
possible in this location. PCB concentration levels are relatively high in the surface sediment 
(1,400 µg/kg), lower in the middle section of the subsurface sediment column (30.9 to 90.5 
centimeters [cm] at 370 µg/kg), and elevated in the deepest segment down to 140 cm (1,500 
µg/kg). TOCs range from 1.35 to 1.91 percent; the calculated Cpw is highest in the surface 
interval (217 ng/L) and lower below. Data from this station will be used to represent conditions 
where PCBs may be advecting into surface-sediment porewater from the elevated dissolved 
PCBs in subsurface sediment. 

2.3.2.4  RM11E-PW004 
This station is located at the paired surface/subsurface sediment sampling locations RM11E
G027/C023. RM11E-PW004 is within the Comprehensive Benthic Risk Area, and outside of the 
Draft FS Report-designated cap or in situ treatment area. This location was selected because of 
its relatively low PCB surface sediment concentration (133 µg/kg), with elevated PCB 
concentrations in the subsurface sediments (650 to 3,300 µg/kg) down to approximately 3 
meters bml. TOC and estimated Cpw are low (0.46 percent and 57.2 ng/L) at the surface interval, 
and are higher at depth (0.86 to 1.6 percent TOC and 105 to 802 ng/L). Data from this station 
will be used to represent conditions where dissolved PCBs may be advecting into surface-
sediment porewater from the elevated PCBs in subsurface sediment. With the low TOC level in 
surface sediments, flux measured in the overlying surface water may be attributable to flux 
from the subsurface sediments. 

2.3.2.5 RM11E-PW005 

This station is located at the paired surface/subsurface sediment sampling locations RM11E
G028/C024. RM11E-PW005 is outside of the Comprehensive Benthic Risk Area, but is within 
the 75 µg/kg total PCB RAL in the region targeted in the Draft FS Report for removal. It has a 
relatively moderate surface sediment PCB concentration (373 µg/kg) and low subsurface 
contamination levels (<4 .4 µg/kg TOC is 1.4 percent in the surface sediment, but less than 0.1 
percent in the lower intervals). Cpw is estimated at 49 µg/kg in the surface, but cannot be 
estimated for the lower intervals. This station provides an intermediate total PCB value (less 
than 500 µg/kg) within the range of data needed for calibration of the two-carbon partitioning 
model. Furthermore, it would be expected that any flux of dissolved PCBs into the overlying 
water column would be solely from the surface sediment. 
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2.3.2.6  RM11E-PW006 

This station is located at the paired surface/subsurface sediment sampling locations RM11E
G033 and C029. This station is within the Comprehensive Benthic Risk Area, and was identified 
as a possible in situ treatment site in the Draft FS Report.  It is also a potential site for capping. 
PCB concentrations at the surface are 2,000 µg/kg and then are non-detect to a depth of at least 
4 meters. The TOC is low (0.46 percent), and the estimated Cpw is 908 ng/L. This station 
provides a high total PCB value (> 1,000 µg/kg) with a low TOC, which will provide data for 
calibration of the two-carbon partitioning model. Furthermore, it would be expected that any 
flux of dissolved PCBs into the overlying water column would be solely from the surface 
sediment. 

2.3.2.7  RM11E-PW007 – Upriver Reference Location 

This station, will be located at the previous upstream surface sediment sampling location 
RM11E-C043. This station (sediment, porewater, and surface water) may provide insight on 
which PCB congeners are contributed by upstream sources. Data from this station will provide 
an upriver measure of dissolved porewater PCBs in a relatively uncontaminated (non-detected 
at 1.7 µg/kg) area, and also as a measure of the upriver concentrations of dissolved PCBs in the 
overlying water (Figure 2-1).  The in-sediment analytical data from the upstream station should 
also serve a second function in defining the lower boundaries (lowest PCB congener 
concentration) for the two-carbon partitioning model. 

2.4 Preliminary Remediation Goals as Design Inputs 
Additional inputs to the porewater study design are the remedial action objectives (RAO) and 
preliminary remediation goals (PRG) that are being developed for Portland Harbor. Table 2-4 
shows the PCB RAOs and PRGs applicable to this porewater study (as provided by EPA to the 
LWG on March 3, 2014). To the extent practical, bulk sediment analytical reporting limits 
should be below the lowest sediment PRG of 4 µg/kg, while the porewater measurements 
should target a total PCB reporting limit of 0.0064 ng/L. Reporting limits are discussed further 
in Section 5. 

Porewater Sampling and Analysis Plan Page 10
 
River Mile 11 East - Portland, Oregon May 2014
 



     
       

 

  

  

   
      

   
  

 
        

      
     

     
   

     

    
 

      
 

   
   

  
  

     
   

 

 
    

 

    
    

   
       

  

Section 3.  Project Organization
 

This section summarizes the organizational structure, responsibilities, and resources employed 
to support this SAP, including field activities, laboratory services, data validation, data 
management, and reporting. 

3.1 Team Organization and Responsibilities 
This SAP will be implemented by a team of consultants and subcontractors that will be retained 
by DOF. DOF is the primary common consultant retained by the RM11E Group and will 
contract principally with SEE and GSI to accomplish this work 

3.1.1    Project Manager (PM) 
Paul Fuglevand, PE (DOF), is the senior Project Manager (PM). In this role, he will provide 
general oversight of the work and will be the point of contact for the RM11E Group. Paul will 
work closely with SEE and GSI, as discussed below, and other project staff members to ensure 
that the project objectives are achieved. Principal deviations from the SAP will not be made 
without prior approval from the PM. 

The PM generally is responsible for the following: 

•	 Oversee the planning and implementation of all field sampling efforts in accordance 
with this SAP. 

•	 Coordinate with the Field Director (FD) to address any field problems and approve 
deviations from this SAP.  

•	 Communicate with the RM11E Group regarding the schedule, performance, and any 
anticipated deviations from sampling and analysis activities. 

3.1.2  Field Director (FD) 
Tim Thompson (SEE) is the Technical Project Lead (TPL) for the porewater investigations. He 
will serve as the lead scientist and FD for all sampling activities. He will report directly to the 
PM and coordinate with other project staff members. The FD generally is responsible for the 
following: 

•	 Direct the planning and implementation of all field sampling efforts, including 
arranging for necessary sampling equipment and overseeing the operations of vessel 
subcontractors (described below). 

•	 Mobilize for field work and direct all aspects of the sampling to ensure that the
 
appropriate procedures and methods are used in accordance with this SAP.
 

•	 Coordinate closely with the PM, Sampling and Analysis Coordinator (SAC), and field 
staff members to address any field problems, deviations from this SAP, or emergencies 
that may arise. 
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•	 Function as the Field Safety Officer and ensure that the sampling activities adhere to the 
Health and Safety Plan (HSP). 

•	 Track the schedule and performance of the sampling and analysis activities according to 
this SAP in direct coordination with the PM. 

The FD will work closely with the PM and SAC to fulfill the listed responsibilities and may be 
assisted at times by other project staff members.  

3.1.3  Sampling and Analysis Coordinator (SAC) 
Erin Carroll Hughes (GSI) will be the SAC and will work closely with the PM and FD. The SAC 
generally is responsible for the following: 

•	 Coordinate with the owners of waterfront properties with active working docks, marine 
operations, and vessel traffic to ensure that, to the extent possible, the consultant team’s 
access to these properties will not interfere with the normal activities conducted at these 
properties, and will accommodate periodic operational and security limitations resulting 
from these operational activities. 

•	 Receive and maintain copies of field documentation and laboratory chain-of-custody 
forms. 

•	 Assist the FD in tracking the schedule and performance of the sampling and analysis 
activities according to this SAP. 

•	 Assist with sampling efforts. 

•	 Assist with safety operations. 

•	 Assist with investigation-derived waste (IDW) management and ensure that it is 
removed in a timely manner from properties owned and/or operated by RM11E Group 
members. 

The SAC may be assisted at times by the FD, PM, and other project staff members. 

3.1.4  Field Support 
Subcontractors anticipated to be used to support this work are listed below by work type: 

•	 Ballard Marine Construction (BMC). Commercial divers from BMC will be used to: (1) 
conduct an initial pre-deployment field reconnaissance of the proposed porewater 
sampling locations; (2) place the porewater samplers at predetermined locations; and (3) 
after approximately 60 days, retrieve the porewater samplers and take surface sediment 
cores at the same locations where the samplers were retrieved.  

•	 Willamette Cultural Resources Associates, LTD. (Willamette CRA). David Ellis of 
Willamette CRA and his team will provide cultural resource monitoring services, as 
necessary, during sample processing (see Section 4.5). 

3.1.5  Data Validation and Management Support 
The data validation and data management subcontractors are listed below by work type: 
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•	 Pyron Environmental, LLC. Mingta Lin of Pyron Environmental will serve as Chemical 
Quality Assurance (QA) Manager responsible for laboratory coordination and oversight, 
and will conduct the quality review of analytical data. The Chemical QA Manager will 
be the final arbiter of any data qualifiers that may be needed to the laboratory-reported 
result. A data validation report will be written for the project, and will be included in the 
appendices of the final report. Mr. Lin previously worked with SEE, ALS Environmental 
(ALS), and MIT on the Lower Duwamish porewater sampling program, and is familiar 
with the methods, QA and quality control (QC) requirements, and the data validation 
procedures for this PE sampling. 

•	 Data Management (GSI). GSI will assign a Data Manager (DM) who will maintain the 
project database, and will coordinate directly with the PM, FD, SAC, Chemical QA 
Manager, and primary contract laboratory, as needed. Validated laboratory results will 
be provided as electronic deliverables to the DM by the Chemistry QA Manager. The 
DM will coordinate with the Chemistry QA Manager to determine the appropriate 
database structure, verify the satisfactory electronic transfer of validated data, maintain 
the integrity of the database, and oversee all data queries and reporting. 

3.1.6  Senior Chemist 
Dr. Philip Gschwend, along with his staff at MIT, will participate in the project as the Senior 
Chemist for conducting the porewater sampling at RM11E. He will serve as an advisor for the 
preparation of the passive samplers, on how to impregnate the samplers with PRCs, and aid in 
the interpretation of the results. The methods being used for this project were developed by his 
laboratory at MIT. He will coordinate with the primary contract laboratory, to prepare the 
passive samplers, impregnate the samplers with PRCs, and aid in the interpretation of the 
results. In addition, a subset of collected field sediment samples and passive samplers will be 
sent to MIT as part of the project QC program as a check on the reliability and accuracy of the 
analytical method. The accuracy of porewater measures in assessing PCBs is expected to be 
similar to those reported by Gschwend et al. (2011). 

3.1.7  Laboratory Services 
ALS, of Kelso, Washington, is the primary contract laboratory and will perform chemical 
analyses on the passive samplers and the sediment samples collected. Jeff Christian will serve as 
the Laboratory Project Manager to oversee laboratory performance in accordance with the 
QAPP Addendum (Appendix A of the Work Plan). He has served as ALS’s (formerly Columbia 
Analytical Services) project manager for a number of sediment characterizations conducted by 
DOF and SEE, and is familiar with the analytical objectives of this project. ALS is a certified by 
the National Environmental Laboratory Accreditation Program; method certifications for the 
laboratory are included in Appendix A of the Work Plan. 

3.2 Regulatory Oversight 
Regulatory oversight will be provided by EPA. Sean Sheldrake is the site Remedial Project 
Manager (RPM) for EPA and he may be supported at times by other technical staff members 
and consultants. As the lead agency for all activities related to site assessment for the Portland 
Harbor RI/FS, EPA will oversee implementation of the activities associated with the RM11E 
Settlement Agreement and SOW and coordinate feedback on deliverables from other agencies 
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and the tribes that are overseeing the work to be performed by the RM11E Group. As noted in 
Section 4.5 of this SAP, a Field Change Request form will be submitted to Sean Sheldrake via 
email if sample locations need to be moved more than 10 meters from the initial target. Contact 
information for these requests is: 

Sean Sheldrake, Unit Diving Officer, RPM 
EPA Region 10, 1200 Sixth Ave., Suite 900 
Seattle, WA 98101 
sheldrake.sean@epa.gov 

3.3 Health and Safety 
The primary hazards for the sampling event are physical hazards associated with the river 
environment and working on a vessel with heavy and mobile equipment in and around 
working docks and marine operations with frequent vessel traffic. Diving for sediment sample 
collection also requires careful adherence to safety procedures and a diving-specific HSP 
prepared by the diving contractor. The field crew will exercise sound field judgment and 
practices to maintain a safe working environment during sample collection and all other field 
activities. The field crew will comply with HAZWOPER regulations under 29 CFR 1910.120, 
exercise due care to maintain the integrity of in-water structures, avoid interfering with marine 
operations and other activities conducted at and around the working docks, and comply with 
all operational and security limitations, as directed by the FD and the vessel operator. 

GSI prepared a project-specific HSP (Appendix D of the Work Plan) for sediment grab 
sampling. BMC prepared a diver HSP for under-dock sediment sampling. Both HSPs 
incorporated EPA review comments. Those approved plans will be used as appropriate in the 
development of supplemental HSPs for the Porewater SAP activities for the field staff and 
divers. The HSPs for the Porewater SAP will be submitted to EPA at least 6 weeks before the 
planned mobilization for porewater sampling. 

As noted above, the FD will function as the Field Safety Officer during the field work and will 
coordinate with the diver Field Safety Officer to determine the limits of safe practice and 
operating conditions during field activities. The FD will confirm that field personnel have up
to-date 8-hour HAZWOPER refresher safety training and medical monitoring, if required. The 
FD will lead the safety meeting at the beginning of the field work and daily safety briefings each 
morning before beginning field activities. The FD also will provide a safety briefing to any new 
participant involved in the field activities. 

Porewater Sampling and Analysis Plan Page 14
 
River Mile 11 East - Portland, Oregon May 2014
 

mailto:sheldrake.sean@epa.gov


     
       

  
 

 
   

  
 

    
    

    
 

 
   

    
   

   
     

      
   

  
  

       
   

 

     
    

     
   

     
     

   

 
  

    

                                                      
   

Section 4. Field Activities to Support Porewater 
Sampling 

This section describes the activities to support porewater sampler placement and retrieval, as 
well as the collection of surface sediment samples (30 cm bml) from the porewater sampling 
locations upon retrieval. As noted previously, the field methods and analyses are similar to 
those employed on the Lower Duwamish Waterway in Seattle, Washington (Gschwend et al., 
2013; HDR et al., 2013). An overview of the field placement of passive samplers in the Lower 
Duwamish Waterway in 2012 is posted on the EPA Region 10 Dive Unit Web site.5 

4.1 Overview of the Porewater Sampling Approach 
For the RM11E porewater sampling, the passive samplers will be impregnated with the PRCs at 
ALS’s laboratory at Kelso, Washington, and mounted into the sampling frame just before 
deployment. Each frame will have 50 x 10 cm strips of PRC-labelled PE. At each sampling 
location, two passive sampling devices (PSD) will be deployed, approximately 8 inches apart. 
Divers will install the samplers at the selected sampling locations, to a target depth of 30 cm 
bml, leaving 20 cm of the PE extending above the mudline in the overlying surface water. The 
sampler will be left to interrogate the sediment and overlying water for approximately 60 days. 

At the time of retrieval, prior to removal of the sampler, a 40- x 10-cm-diameter core will be 
inserted between the two PSDs at each station, and then the PSDs will be removed. Once the 
PSDs are removed and secured on the support vessel, the core will be extracted. The PE frame 
itself will be labeled, wrapped in foil, and stored on ice for transport. Likewise, the collected 
cores will be capped and labeled in the field; both the PE and collected sediment will be 
transported in separate ice-filled coolers to ALS’s laboratory at Kelso, Washington, for further 
processing. 

At ALS, the PE will be removed from each frame and cut initially into two sections: the 
sediment (lower 30 cm) section and the surface water (upper 20 cm) section. These sections will 
be further cut into 5-cm-wide longitudinal strips thereby creating and making available 
replicate sediment and surface water samples representing the full depth profile available for 
analysis or archiving at each station. The individual strips will be wrapped in aluminum foil, 
labeled, and placed into labeled jars at ALS. For each sampling location, the PE will be extracted 
and analyzed for the 209 PCB congeners, as well as the 5 PRC congeners. The PE from at least 
two locations will be sent to MIT for confirmation sampling analysis.    

The collected sediment cores provided to ALS will be extruded, logged, photographed, and 
composited for analysis of total solids, grain size, PCB Aroclors, PCB congeners, TOC, and black 
carbon (Table 4-1). Only the top 30 cm of sediment in the core tube will be collected for analysis. 

5 http://www.epa.gov/region10/pdf/diveteam/duwamish_passive_sampling_2013.pdf 
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Methods for laboratory analyses are discussed in Section 5. The remainder of this section covers 
field activities. 

4.2 Sample Location and Sample Designations 
Sampling locations are presented in Table 2-3 and Figure 2-2. Sampling locations include six 
onsite RM11E locations, and one upriver location, with one field replicate for a total of eight sets 
of analyses at ALS. The number and type of chemical analyses are presented in Table 4-1. The 
location and identification of each sample are presented in Table 4-2. Location identifications for 
these stations are noted as RM11E-PW for “porewater” and are numbered 001 – 007 (e.g., 
RM11E-PW007). The field replicate currently is targeted for collection at station RM11E-PW004 
and as such would be designated as PW504. The field replicate station may change based on 
sediment characteristics and/or physical obstructions encountered during sampling. Sample 
identification number (ID) are further delineated as “PWP” for porewater sample, “PWW” for 
the overlying surface water passive sample, and “PWG” for the grab sediment sample. For the 
MIT confirmation samples, “b” is added to the sample designation. For example, RM11E
PWW005b is the surface water passive sample from station 5. 

The specific sampling and analyses scheme is provided in Table 4-3.  

4.3 Navigation and Sample Locating 
This Porewater SAP incorporates by reference the Sediment Sampling SAP Addendum 
(Appendix C of the Work Plan) Section 3.2 on Navigation Sampling and Station Locating. 
Appendix C of the RM11E Work Plan describes the navigation equipment and procedures, 
which are consistent with those previously employed for previous sediment sampling. This 
includes both horizontal and vertical measures of station position. In addition, this Porewater 
SAP includes a Standard Operating Procedure (SOP) for Diver-Placement and Retrieval of 
Passive Samplers and Co-located Sediment Samples (Attachment 3). The FD will coordinate 
safety, navigation, positioning, and communication with the divers during placement and 
retrieval. A copy of the SOPs, which contain more detailed information on sample location and 
positioning, will be on board the sampling vessel throughout deployment, retrieval, and 
sediment sampling activities. 

4.4 Field Porewater Reconnaissance Survey 
A pre-deployment field reconnaissance and initial trial placement of the passive samplers was 
conducted on May 2, 2014.  The intent of the reconnaissance survey was to determine whether 
the gravel, sand, and anthropogenic materials found during the 2009 grab sampling and coring 
would either prevent effective sampler insertion or, alternatively, damage the PE during 
placement and retrieval. 

Prior to undertaking the reconnaissance survey, modifications to the sampler and procedures 
described in the March 3, 2014, draft SAP and SOP were made. Modifications were based upon 
EPA comments dated April 3, 2014, and the RM11E Group response to comments dated April 
17, 2014, which was discussed with EPA in a conference call on April 22, 2014. EPA 
acknowledged the RM11E Group Response to EPA Comments on April 24, 2014.  These changes 
included modifying the sampler size, adding of a detachable diver-operated hammer assembly 
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to assist installation of the PE sampler into the substrate, and adding a removable stainless-steel 
cover over the PE to protect the sampler during insertion. Those modifications were 
incorporated into the Passive Sampling SOP (Attachment 3) and were implemented during the 
reconnaissance survey. 

The results of the reconnaissance survey are presented in Attachment 4.  Placement and 
retrieval of the passive samplers were tested at the three inshore stations where anthropogenic 
debris was observed during the 2009 sampling:  RM11E-PW002, RM11E-PW003, and RM11E
PW006.  Successful insertion and retrieval was achieved at all three locations, with no tears or 
other visible stress in the PE sheets.   

The results of the reconnaissance survey indicate that these methods will be suitable for 
successful deployment and retrieval of the passive samplers in the RM11E Project Area. 

4.5 Field Deployment and Retrieval Methods 
Field deployment and retrieval methods are documented in the Passive Sampling SOP 
(Attachment 3). Those methods were developed following the SOPS developed by MIT for 
passive sampler deployment (Gschwend et al., 2012b). The detailed procedures for PE sampler 
deployment, retrieval, and collection of the co-located sediment sample at retrieval are covered 
in Sections 6 through 9 of the Passive Sampling SOP (Attachment 3) and briefly summarized 
below. The relevant portions of the Passive Sampling SOP (Attachment 3) will be reviewed at 
the start of each day’s dive operations with the field and dive team.  

Health and safety procedures for diving onsite were developed by BMC for the reconnaissance 
survey, and followed during field deployment. Passive samplers will be pre-loaded with the 
PCB PRCs at ALS following the ALS SOP for Preparing Polyethylene (PE) Passive Samplers and 
PCB Congener Performance Reference Compounds Loading (Attachment 5).   The FD will load 
the PE into the passive sampling device at ALS, wrap each sampler individually in aluminum 
foil, and bring the passive samplers to the site in an ice-filled cooler 

Two passive samplers will be deployed and separately anchored at each station.  This 
replication is in part to ensure against the potential loss of a sampler, and to ensure adequate 
sample for replication and archive. The potential for sampler loss necessitates a different 
deployment and anchoring approach for the relatively protected inshore stations, versus those 
stations offshore of the docks within the river.  These differences are noted below, and in detail 
in the Passive Sampling SOP (Attachment 3). 

•	 For the three inshore stations (RM11E-PW002, RM11E-PW003, and RM11E-PW006), the 
passive samplers will be tethered to either dock pilings or other suitable structures.  Two 
tether lines per sampler will be deployed. 

•	 For the three locations that are offshore on the riverward side of the Glacier dock 
(RM11E-PW001, RM11E-PW004, and RM11E-PW005, two anchor lines per sampler will 
be deployed and attached to sediment anchors. 

•	 For each offshore station, pingers (Benthos ALP365 Pinger) will be attached to the 
samplers to assist in location and retrieval at the end of the exposure period.  
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•	 Upstream location RM11E-PW007 is exposed to river currents, but it is anticipated there 
will be a tether point (potentially onshore) for the anchor line. If no tether point is 
available, the samplers will be anchored to the sediment and equipped with a pinger for 
future location. 

•	 Buoys will not be attached to the lines to minimize any possibility of public interference 
with the samplers. 

At each location, the passive sampler(s) will be taken out of the ice-filled cooler, fitted into the 
insertion assembly, fitted with stainless steel covers, and attached via a carabiner to a weighted 
tag line. The tag line serves two purposes: (1) to provide an additional anchor to secure the 
sampler frames during deployment and (2) to help locate the sampler again at the end of the 
deployment period. The sampling area is an active shipping area with vessels docking regularly 
at both the Glacier NW and Cargill docks. The offshore tag lines will need to be anchored using 
a shore anchor, or similarly constructed anchor, driven into the sediment. 

The divers will be equipped with underwater video and surface communications. To the extent 
practicable, the sample location will be established by the differential global positioning system 
(dGPS) on board the vessel. An anchored tag line will be dropped to the river floor at the 
established station coordinates, and the diver will follow that line down to the sediments to 
drive the samplers. Once on bottom, the diver will operate to minimize disturbance of the 
surface sediment. The FD will view the general sample location on video, look for areas of soft 
sediment and minimal debris, and coordinate the selection of the actual sampling location with 
the diver. If the diver is required to move the location, the line anchor will be moved to the 
actual sampling location, and a new coordinate fix will be taken.   

Sample locations will be maintained within 10 meters (approximately 30 feet) of the proposed 
locations in Table 4-2 and target areas with comparable sediment characteristics to satisfy the 
rationale and objectives for the sample. If sample locations must be moved more than 10 meters 
from the initial target, a RM11E Group representative will call and/or e-mail the EPA Remedial 
Program Manager (RPM) to discuss proposed field changes. If the RPM cannot be reached, the 
RM11E Group representative will call and/or e-mail the Project Manager for EPA’s oversight 
contractor, CDM, to discuss proposed field changes. A Field Change Request form will be 
submitted via e-mail as a followup to any sampling location changes (see Attachment 1 for an 
example). Decisions to relocate samples and new sampling coordinates will be recorded in the 
field logbook. 

After a sampling location is confirmed, the diver will manually insert the passive sampler 30 cm 
into the sediment and then remove the stainless steel PE covers. The passive sampler insertion 
assembly has a built-in stop so that the sampler cannot penetrate deeper than 30 cm.  Should the 
diver be unable to successfully insert the sampler, it will be withdrawn and inspected.  If the 
stainless steel PE protective plates are still in place, the diver may proceed with a second 
insertion attempt.  If the protective plates are not in place the diver will inspect the PE for any 
rips or tears.  If the diver notes any rips or tears in the PE membrane before or during insertion, 
sample deployment must be aborted and a new sampler obtained in order to proceed. 

The on-board field staff will record the time of sampling, dGPS coordinates, diver observations 
during placement, mudline elevation, and depth of sampler penetration into the sediment.  
Upon successful insertion of the first passive sampler, a second sampler will be lowered to the 
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diver.  The second sampler will be inserted approximately 8 inches apart (two diver-gloved fist-
widths), parallel to the first sampler. After insertion of the samplers, the diver will secure the 
tag lines to anchors, or tether the lines to fixed piling or other suitable in-water structure. 

After approximately 60 days, the dive/field team will return to the sampling locations to 
retrieve the passive samplers, as further described in the Passive Sampling SOP (Attachment 3).  
For the inshore stations (RM11E-PW002, RM11E-PW003, and RM11E-PW006), and the upriver 
station (PW007), the tag line previously secured to a piling or other tie-point will be located, and 
the diver will follow the line to the samplers.  For the offshore stations (RM11E-PW001, RM11E
PW004, and RM11E-PW005), the passive samplers will be located using a hand-held pinger 
locator (Benthos DPL-275).  

Before pulling out the passive sampler, the diver will measure the length of the PE exposed to 
the water (i.e., the portion of the PE above the sediment surface), and report it to the FD who 
will record that in the field notebook  The diver will then push the sediment core sampler. Care 
will be taken by the diver to ensure: 

•	 That the core is driven between the two PE samplers approximately 2 inches (2 diver-
gloved fingers) from each sampler 

•	 That the core drive is strictly vertical in order to not contact and potentially damage the 
PE sheets 

•	 That the integrity of the sediment stratigraphy for core logging at the laboratory is 
preserved 

The diver will communicate to the on-board field staff the approximate length of core drive, 
which will be recorded in the field notebook. After driving the sediment core sampler, it will 
remain in place until the diver removes and secures the passive samplers and then notifies the 
support team that the passive sampler may be lifted to the surface via the tag line.  Once those 
are secure on the boat, the diver may withdraw the sediment sampler, placing a cap over the 
bottom and top of the core tube immediately after removal from the sediment. The sediment 
sampler is then secured to a tag line, and raised to the boat. 

Onboard, the passive samplers will be rinsed immediately with deionized water and rubbed 
with a clean Kimwipe™ to remove any adhering sediment. The general condition of the passive 
sampler will be noted in the field log (e.g., intact, tears in the PE, biofouling, presence of oil), the 
sample’s ID will be recorded onto the sampler sleeve, and then the entire sampler will be 
wrapped in aluminum foil. The station ID will be recorded again with an indelible marker on 
the aluminum foil, along with the date and time. The passive sampler then will be placed into 
the ice-filled cooler for transport to ALS in Kelso, Washington, for processing and analysis.     

Sediment core samples collected also will have the station ID recorded onto the sample tube; 
this can be scratched directly onto the tube. The penetration depth will be again confirmed with 
the diver, and the amount of material retained in the core tube will be measured and recorded 
in the field log. Minimum acceptable recovery requirements will follow the SOP Section 8-10.  
The core lids will then be secured with duct tape, and the sample ID, date, and time will be 
written using an indelible marker onto the taped lids with an arrow indicating the direction to 
the surface of the sediment. “TOP” will be written onto the taped lid indicating the sediment 
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surface. These secured cores then will be placed upright into the ice-filled cooler for transport 
and processing and analysis at ALS. 

The samples must remain in the custody of the FD or SAC at all times during the transport to 
and processing at ALS. 

4.6 Post-Processing PE Samplers 
All post-processing will be done by the FD and SAC at ALS’ Kelso, Washington, facility. At 
ALS, the sampler first will be photographed, and then the PE will be removed from the frame. 
The PE surface will then be wiped and rinsed free of surface particles and coatings. This may 
include a brief (<1 minute) wiping with a hexane-soaked Kimwipe® (or equivalent) to remove 
oily or tarry exterior staining. If still wet, the PE surface will be blotted dry with a clean wipe. 
The PE is then cut with a clean razor blade initially into two sections as shown in Table 4-3: the 
sediment section (lower 30 cm) and the surface water (upper 20 cm) section. These segments 
will be further cut longitudinally into widths of 5 cm by 20 or 30 cm long for the water exposure 
and sediment exposures, respectively.6 To immediately analyze the samples, the cut PE will be 
placed into labeled jars. Samples to be archived will be re-wrapped into clean aluminum foil 
envelopes, labeled, rolled, and then inserted into a 1-liter clean borosilicate jar. A separate label 
will be affixed to the outside of the jar. The sampling labels will note the sample ID, date of 
sampling, personnel processing the sample, and analyses to be run or archived. A small 
quantity of laboratory-grade water will be placed into the passive sample jar to prevent 
dehydration. The amount of laboratory-grade water added to the sample jar will be recorded. 

4.7 Sediment Core Sample Processing 
Processing of the diver-collected cores also will occur at ALS in Kelso, Washington, by the FD 
and SAC. Before processing, each core tube will be measured to establish the acquisition 
(recovery) as measured by the amount of material retained in the tube. The diver-noted 
penetration, along with the acquisition measure, will be recorded as percent recovery on the 
core log. 

It is anticipated that these short cores will be able to be extruded onto a clean sheet of aluminum 
foil for logging and compositing. The time, date, personnel present, sediment type, stratigraphic 
features, and presence or absence of any visible contamination will be recorded in the core log 
for each core. In addition, photographs of each core will be taken. Each core photograph will 
include a label denoting station, time and date, and a scale (tape measure) showing depth bml. 
Each core will be examined by a senior sediment scientist who is familiar with site conditions, 
and those observations will be recorded in a sediment coring log. 

Only the top 30 cm of the cored material will be placed into a decontaminated stainless-steel 
bowl for homogenizing. Rock larger than coarse gravel (16 millimeters), large organisms, and 

6 If the mudline at the time of retrieval as measured by the diver is higher or lower than when the 
sampler was installed, the analyzed sections will need to be adjusted in the laboratory. If sediment has 
accreted, the section that is above the original 30 cm sediment exposure will be cut out separately and 
archived, but not analyzed. Where erosion has occurred, the new section exposed to the water will be 
excised and archived, and the sediment-exposed PE segment adjusted accordingly. 
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pieces of debris will be removed and noted in the field logbook. The sediments will be mixed to 
visible uniformity7, and subsamples from this homogenate then will be transferred into the 
appropriate containers for individual analyses. The samples required and the jar size are 
presented in Table 4-4.  

4.8 Sample Handling, Custody, and Transport 
This study will follow the handling, chain-of-custody, and transport requirements defined in 
the RM11E Focused Sediment Characterization SAP (GSI, 2009) and summarized in Section 3.4 
of the Sediment Sampling SAP Addendum (Appendix C of the Work Plan). Transfer of both the 
passive samples and the sediment samples to ALS at Kelso, Washington, will occur after 
completion of the post-processing by the FD and SAC. 

4.9 Cultural Resource Monitoring 
David Ellis and Matt Goodwin of Willamette CRA have been retained to oversee potential 
cultural resources found in the RM11E Project Area. David has provided training to GSI field 
staff to define what kinds of artifacts and deposits require examination and documentation by a 
professional archaeologist. A Willamette CRA archaeologist was present during the initial 
Supplemental RI/FS sampling conducted in November 2013 to inspect surface sediment grab 
samples. No sensitive prehistoric or historic artifacts were found during this sampling or 
previous RM11E sediment sampling conducted in this area. This archaeologist will be on-call 
during logging and processing of diver-collected surface sediment samples at the laboratory. If 
archaeologically sensitive prehistoric or historic artifacts are discovered at this time, the FD will 
contact the archeologist and follow the procedures described in the Inadvertent Discovery Plan 
(Attachment 2 of this SAP). All personnel will follow Oregon State Historic Preservation Office 
guidelines for known sites and isolated finds (Oregon Revised Statute [ORS] 358.905-358.955) or 
sites along scenic waterways (ORS 390.805-390.925). 

7 Visible uniformity means a homogenous mixture of color, texture, density, and particle density that is 
free of any clay clasts 
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Section 5. Laboratory Analyses
 

This section: (1) describes the chemical parameters to be analyzed, (2) identifies analytical 
laboratories and analytical methodologies, (3) defines data quality goals, and (4) specifies 
analytical data reporting and validation requirements. Except as noted in this Porewater SAP, 
all laboratory QA and QC procedures will follow those prescribed in Section 3 of the Quality 
Assurance Project Plan Addendum (Attachment A) of the Work Plan.  Significant deviations 
from these procedures will be documented in the Porewater Characterization Report. 

5.1 Chemical Analyses 
The analytical approach for this sampling event corresponds to the project objectives stated in 
Section 2. The analytical parameters include: 

•	 Porewater 

o PCB congeners (including PCB PRCs) extracted from passive samplers 

•	 Sediment 

o	 Total solids (TS) 

o	 Grain size 

o	 TOC 

o	 PCB congeners 

o	 PCB Aroclors 

o	 Black carbon 

The analytical schedule for each sample location is summarized in Table 4-1 and detailed in 
Table 4-3. 

5.2 Porewater Samplers 
The analytical methods for the passive samplers have been developed at ALS with assistance 
from MIT. The analytical methods at ALS were developed generally following the MIT-
developed SOPs procedures for passive sampling listed below: 

•	 Passive PE Sampling in Support of In Situ Remediation of Contaminated Sediments: 
Standard Operating Procedure for polyethylene device (PED) Preparation (Gschwend et 
al., 2012b) 

•	 Passive PE Sampling in Support of In Situ Remediation of Contaminated Sediments: 
Standard Operating Procedure for PE Analysis (Gschwend et al., 2012c) 
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The ALS SOP for sampler preparation and PRC loading is substantively similar to the MIT SOP, 
with modification noted for PRCs used and reporting limits as described below. ALS’ SOP is 
presented in Attachment 5 of this SAP.  The ALS SOP for analysis of the PE by EPA Method 
1668C is presented in Attachment 6 of this SAP. 

Chemical analyses run on the PE sheets include the following: 

•	 PRC Loading Validation: During the preparation of the passive sampling device for 
field deployment and before field deployment, a single piece of the PRC-loaded PE will 
be extracted for each sample location set and analyzed at ALS in Houston, Texas, to 
validate initial PRC loading concentrations. Select PCB congeners in Table 5-1 will be 
used as PRCs. PRC confirmation will be done by EPA Method 1668c (see below); 
recovery standards employed by ALS also are listed in Table 5-1. 

•	 PCB Congeners in the Field-Samplers: Passive samples will be extracted using 
methylene chloride and run by EPA Method 1668c at ALS in Houston, Texas. This 
method uses high-resolution gas chromatography/high resolution mass 
spectrophotometry.  It is commonly referred to as high resolution GC/MS. Attachment 6 
to this SAP is the ALS SOP for conducting PCB congener analyses by EPA Method 
1668c. Samples will be cut into longitudinal strips as discussed in Section 4.6, and 
analyzed as noted in Table 4-3. The anticipated method detection limit (MDL), method 
reporting limit (MRL), and QC parameters for the 209 PCB congeners in PE are 
presented in Table 5-2. Split samples sent to MIT will be run by high-resolution gas 
chromatography/low-resolution mass spectrometry (HGRC/LRMS) (Gschwend et al., 
2012c). This method is commonly referred to as low-resolution GC/MS. 

5.3 Sediment Analyses 
Specific sample preparation and analytical methods for each of the analytes are summarized in 
Table 5-4. These are described briefly below. 

5.3.1 Conventionals 
All sediment will be analyzed by ALS in Kelso, Washington, for a limited set of conventional 
analytes including total solids, TOC, and grain size. The analyses of these parameters will 
follow respective protocols specified in the following documents: 

•	 EPA Test Methods for Evaluating Solid Waste (SW-846).Third Edition and Revised Update 
IIIA. Office of Solid Waste and Emergency Response, Washington, D.C. April 1998. 

•	 EPA Methods for Chemical Analysis of Water and Wastes (MCAWW) EPA/600/4-79-020, 
Revised March 1983. 

•	 PSEP Recommended Protocols for Measuring Conventional Sediment Variables in Puget Sound, 
Puget Sound Water Quality Authority, March 1986. 
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5.3.2 PCB Aroclors and Congeners 
Analyses of PCB Aroclors in sediment will be performed by ALS in Kelso, Washington, while 
PCB congeners will be performed by ALS in Houston, Texas. The PCB homologues and 
congeners analyses at ALS will follow the protocols below: 

•	 EPA Method 8082A Polychlorinated Biphenyls (PCBs) by Gas Chromatography, February 
2007. 

•	 EPA Method 1668C - Chlorinated Biphenyl Congeners in Water, Soil, Sediment, Biosolids, and 
Tissue by HRGC/HRMS, April 2010. 

PCB congener (EPA Method 1668C) data will be evaluated and reported down to the MDL. 

Samples sent to MIT will be prepared using solvent extraction with an accelerated solvent 
extraction system (ASE) followed by HRGC/LRM –SIM. 

5.3.3 Black Carbon 
The analysis of black carbon will be performed by ALS in Phoenix, Arizona, following the 
protocols below: 

•	 Standard Operating Procedure for Sample Preparation for Black Carbon (Soot) in Sediment by 
Chemothermal Oxidation Pretreatment and Combustion/ Thermoconductivity or Infrared 
Detection. CAS SOP 9/20/2010. (Attachment #7 to this SAP). 

5.3.4 Standard Reference Material 
Standard Reference Material (SRM) analyses are required for parameters at a frequency of one 
analysis per 20 samples or one analysis per preparation batch, whichever is more frequent. 
Specific SRM should be used for respective type of analysis, as specified below: 

•	 National Institute of Standards and Technologies 1941b for TOC 

•	 SRM-911 for PCB Aroclors 

The acceptance range for SRM recovery is ±20 percent of the certified 95 percent confidence 
interval. Any corrective actions necessary will be taken in accordance with recovery outliers per 
the U.S. Department of Defense (DOD) Quality Systems Manual, Appendix DoD-B (DOD, 2010). 

5.4 Laboratory QA/QC Procedures 
Laboratory QA/QC procedures are defined in Appendix A of the Work Plan, which follows the 
use of standard EPA methods and other accepted methods and standard analytical procedures 
for the target analytes. Analytical methods and QC measurements and criteria will be based on 
current Contract Laboratory Program and SW-846 requirements, and EPA guidance. The 
parameters used to evaluate data quality are listed in Table 5-5. For sediments, the ALS MDLs 
and MRLs are given in Table 5-6, with accuracy and precision control criteria listed in Table 5-7. 
Finally, the data quality goals for PCB congeners in sediments are presented in Table 5-8.  
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Additional laboratory methods, QA procedures, and QA/QC requirements for the sampling as 
well as data validation procedures are included in the QAPP Addendum (Appendix A of the 
Work Plan). 

5.5  Archived Samples 
Both PE samples and sediment samples for each station will be archived according to the 
conditions listed in Table 4-4.  Upon receipt of validated data, all archived samples will be 
disposed of by ALS. 
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Section 6. Data Management
 

Data management protocols for both field data and electronic data will be consistent with those 
used throughout the Supplemental RI/FS and the previous RM11E Focused Sediment 
Characterization (GSI, 2009a, 2009b, 2010a). The objective is to provide consistent, accurate, and 
defensible documentation of data quality, and incorporate data management protocols used for 
the Portland Harbor RI/FS (Integral, 2007), RM11E Focused Sediment Characterization, and 
Downtown Portland Sediment Characterization (GSI, 2009c). 

Data generated in the field will be documented and managed as described in the RM11E 
Focused Sediment Characterization SAP (GSI, 2009a) and Section 7 of the Work Plan. Significant 
deviations from those documents, as well as key components worthy of restatement, are 
described in this section. 

6.1 Field Data Management 
6.1.1 Field Documentation 
Field activities and observations will be documented in field logbooks during implementation 
of the sampling activities. Field forms describing the sediment characteristics will be completed 
for all sediment samples. Chain-of-custody forms will be maintained as part of the field records. 
Examples of field data sheets and forms are provided in Attachment 1 of this SAP. 

The field records will be kept in the project file as a permanent record of the sampling or field 
measurement activities. All field records will be copied, scanned, and/or entered into an 
electronic spreadsheet to create an electronic record for the project file. QA reviews by the FD or 
SAC will check for electronic/hard copy consistencies and identify anomalous values or 
erroneous entries. 

6.1.2 Sample Identification 
All samples will be assigned a unique ID consisting of five components that will indicate the 
sampling event, type of study, type of sample, station ID, and field QC sample type (if 
applicable): 

•	 The first component is “RM11E,” identifying the data as belonging to the RM11E Project 
Area. 

•	 The second component begins with a “PW”, designating the porewater study. 

•	 The third component will be either a “P” indicating a PE porewater exposure, a “W” 
indicating a PE overlying water exposure, or a “G,” representing the diver grab surface 
sediment sample type. 

•	 This will be followed by the unique station ID. For this study, the first unique station 
will be designated 0001. 
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•	 The final component identifies the QC sample type. For split samples, a number of 500 
will be integrated with the station number of the original sample. For equipment rinsate 
blanks, a number of 900 will be integrated with the station number. 

Examples of the unique sample identifiers are shown in Table 4-2 and below: 

•	 RM11E-PWP001: A porewater sample from Station 001. 

•	 RM11E-PWG502: Duplicate grab sediment sample from Station 002. 

6.2 Electronic Data Management 
The electronic field data will be incorporated into the project database by the DM. Management 
of electronic data files is described in Section 7 of the Work Plan and data from this and the 
other supplemental investigations will be managed in accordance with those guidelines. 
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Section 7.  Schedule and Reporting
 

The schedule for deliverables is presented in Table 7-1. A pre-deployment field reconnaissance 
took place in conjunction with the under-dock sediment sampling on May 1 and 2, 2014. The 
findings of the reconnaissance and modifications to the sampling technique have been included 
in this SAP 

As discussed in Section 2.2 the preferred time to collect porewater data from sediment at 
RM11E is when the river is at its lowest stage, which normally occurs during August through 
November each year (Figure 4-1). Based on these seasonal fluctuations, the placement of the 
passive samplers currently is scheduled to occur in early August 2014 (Table 7-1). Timing of the 
placement of samplers, to the extent practicable, will be timed to avoid potential periods of non
typical sediment disturbance in the RM11E Project Area, such as dredging or dock repairs. 

Passive samplers will be deployed for a period of approximately 60 days. This deployment 
schedule is longer than that used previously on the Lower Duwamish Waterway, but based on 
those data; Dr. Gschwend recommended a longer exposure period to allow for better 
equilibration and porewater measurements for the Willamette River program. Actual 
deployment and retrieval times may vary from the 60-day target based on vessel traffic 
considerations at the Glacier NW and Cargill docks. 

Based on an anticipated deployment in early August 2014, samplers will be retrieved in early 
October 2014. Chemical analyses will take 30 days; validated data then would be expected 3 
weeks after that. The draft Porewater Characterization Report will be delivered to EPA within 
90 days of retrieval of the samplers. 

Reporting will be consistent with that described in Section 9.4 of the Work Plan. The Porewater 
Characterization Report will document field activities and analytical results from the porewater 
investigation and describe any deviations from this SAP. The Porewater Characterization 
Report also will include the evaluations described in Section 6.2.4 of the Work Plan for the 
Phase 1 Porewater Characterization and compare the measured porewater data from this study 
with (1) calculated porewater values from the two-carbon partitioning model and (2) estimated 
porewater PCB concentrations using the same Equilibrium Partitioning approach used in the 
Draft Final RI Report and the Draft FS Report. The capping models will be developed separately 
as part of the RM11E Implementability Study. 

As discussed in Section 2.1.1, porewater data and associated modeling will be used in the 
Recontamination Assessment and Implementability Study to evaluate the potential 
recontamination of surface sediment, monitored natural recovery, design thickness and efficacy 
of a conventional cap, levels of in situ treatment (such as activated carbon to sequester mobile 
PCBs), and the relative risks of remaining PCBs in post-dredging residuals. To appropriately 
consider the findings of the porewater sampling program in the Recontamination Assessment 
and Implementability Study, those draft reports will be submitted 60 days after submission of 
the Porewater Characterization Report. 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 Table 2-1. Two-Carbon EqP and Cap Model Parameters 
and Data Source 

Model Parameters Data Source 
Contaminant Properties 
Contaminant PCBs 
Sediment-water partitioning coefficients Porewater Study 
Water Diffusivity Porewater Study 
Flux of PCBs sediment surface to overlying water Porewater Study 
Flux of subsurface PCBs to surface sediments 1 Porewater Study 
Estimated diffusive flux rates Porewater Study 
Contaminated Sediment 
Depth of surface layer Portland Harbor RI 
Depth(s) of contaminated sediment layer(s) RM11E Database 
Surface sediment area RM11E GIS-calculated 
Subsurface sediment area(s) RM11E GIS-calculated 
Contaminant Concentrations RM11E Database 

2012 Supplemental Data 
Porewater Study Data 

Surface sediment 
Subsurface sediment layer(s) 

Fraction Organic Carbon RM11E Database 
2012 Supplemental Data 
Porewater Study Data 

Surface sediment 
Subsurface sediment layer(s) 

Fraction Black Carbon RM11E Database 
2012 Supplemental Data 
Porewater Study Data 

Surface sediment 
Subsurface sediment layer(s) 

System Properties 
Suspended solids concentration in water (g/m3) Portland Harbor RI 

Sediment porosity 
RM11E Recontamination 
Assessment 

Sediment particle density 
RM11E Recontamination 
Assessment 

Wind speed Portland Harbor RI 
Resuspension velocity RM11E Hydrodynamic Study 
Burial velocity RM11E Hydrodynamic Study 
Settling velocity RM11E Hydrodynamic Study 
Surface Water Column 
Flow through (m3/y) Portland Harbor RI 
Residence time, year Portland Harbor RI 
Project surface area RM11E GIS-calculated 
Project water depth RM11E Bathymetric Data 
Concentration of contaminant in surface water (µg/L) Portland Harbor RI 
Subsurface Water 

Hydraulic Gradient 
RM11E Recontamination 
Assessment 

Hydraulic Conductivity (by sediment layer) 
RM11E Recontamination 
Assessment 

Effective Porosity (by sediment layer) 
RM11E Recontamination 
Assessment 

Darcy Velocity 
RM11E Recontamination 
Assessment 

Average Linear Groundwater Velocity 
RM11E Recontamination 
Assessment 

GSI Water Solutions, Inc. and 
Science and Engineering for Page 1 of 2 

the Environment, LLC. 



       

       

 

       

     

   

Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 Table 2-1. Two-Carbon EqP and Cap Model Parameters 
and Data Source 

Model Parameters Data Source 
Contaminant concentration in upland groundwater wells RM11E Supplemental RI/FS 
Advective flux of contaminants to surface sediments Porewater Study 
Estimated advective flux rates Porewater Study 
Active Cap Properties 
Active Cap Layer thickness TBD 
Cap Materials -Granular (G) or Consolidated Silty/Clay (C) TBD 
Active Cap consolidation depth TBD 
Underlying sediment consolidation due to cap placement TBD 
Porosity TBD 
Particle Density TBD 
Active Layer Loading kg/m2/cm TBD 
Kd in active layer Porewater Study 

Depth of Interest, z- from cap-water interface Porewater Study 

Fraction organic carbon at depth of interest Porewater Study 
Sediment/Conventional Cap Properties 
Contaminant Pore Water Concentration Porewater Study 
Conventional Cap layer fraction organic carbon TBD 
Colloidal Organic Carbon Concentration TBD 
Conventional Cap Placed thickness TBD 
Conventional Cap Consolidation Depth TBD 
Conventional Cap Layer Thickness TBD 
Cap Materials -Granular (G) or Consolidated Silty/Clay (C) TBD 
Conventional Cap Layer Porosity TBD 
Conventional Cap Layer Particle Density TBD 
Conventional Cap Layer Diffusion Coefficient TBD 

Note: 
1 If advective flux is observed, existing subsurface sediment data would be used to calculate subsurface porewater 
concentrations and as model inputs for subsurface sediment concentrations. 

GSI Water Solutions, Inc. and 
Science and Engineering for Page 2 of 2 

the Environment, LLC. 



       

     

 

   

       

       

     

Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 

Table 2-2. Physical Characteristics and Total PCB Concentrations of Select Sediment Samples. 
Sample Location Conventionals Grain Size Total PCBs 

Proposed 
Porewater 

Location ID 
Sample Name Depth Class Location 

Name 
Sample Coordinates1 

Elevation River Mile Sample Date 
Sampling 

Interval (cm) 

Total 
organic 
carbon 

Total 
solids 

Percent Fines 
(clay + silt) Total PCBs2 Qualifier 

Northing Easting Start End pct pct pct ug/kg 

PW0013 

LW3-UG02 Surface Sediment UG02 689302.7147 7643999.701 -40 11.2 1/31/2007 0 23 0.36 79.5 3.66 6000 JT 
LW3-UC02-B Subsurface Sediment UC02 689306.2653 7644001.036 -40 11.2 2/7/2007 30 90 0.11 79.6 0.99 2.2 UT 
LW3-UC02-C Subsurface Sediment UC02 689306.2653 7644001.036 -40 11.2 2/7/2007 90 216 0.16 86.9 1.39 2 UT 

PW002 

RM11E-G022 Surface Sediment G022 689344.289 7644176.022 -23 11.3 5/7/2009 0 21 2.03 60.8 37.5 180 JT 
RM11E-C019-C Subsurface Sediment C019 689335.281 7644172.393 -28 11.3 5/21/2009 91.4 152.4 1.96 59.8 -- 340 T 
RM11E-C019-D Subsurface Sediment C019 689335.281 7644172.393 -28 11.3 5/21/2009 152.4 213.4 2.1 59.1 63.2 9000 T 
RM11E-C019-B Subsurface Sediment C019 689335.281 7644172.393 -28 11.3 5/21/2009 30.5 91.4 1.92 57.8 57.1 210 T 
RM11E-C019-E Subsurface Sediment C019 689335.281 7644172.393 -28 11.3 5/21/2009 213 301 2.65 61 -- 75 T 

PW003 
RM11E-G026 Surface Sediment G026 689248.567 7644329.234 -16 11.3 5/8/2009 0 17 1.35 56.5 33.8 1400 JT 

RM11E-C022-B Subsurface Sediment C022 689257.569 7644334.365 -15 11.3 5/20/2009 30.5 91.4 1.67 66.9 -- 390 JT 
RM11E-C022-C Subsurface Sediment C022 689257.569 7644334.365 -15 11.3 5/20/2009 91.4 140 1.91 61.6 55.4 2800 T 

PW004 

RM11E-G027 Surface Sediment G027 689168.259 7644261.375 -43 11.3 5/8/2009 0 22 0.4 67 -- 140 JT 
RM11E-C023-B Subsurface Sediment C023 689165.162 7644265.515 -42 11.3 5/21/2009 30.5 91.4 0.86 74.8 9.3 4300 T 
RM11E-C023-C Subsurface Sediment C023 689165.162 7644265.515 -42 11.3 5/21/2009 91.4 152.4 1.17 68.1 -- 2100 T 
RM11E-C023-D Subsurface Sediment C023 689165.162 7644265.515 -42 11.3 5/21/2009 152.4 213.4 1.62 64.9 -- 2200 JT 
RM11E-C023-E Subsurface Sediment C023 689165.162 7644265.515 -42 11.3 5/21/2009 213.4 301 1.29 63.9 28.7 670 T 

PW005 

RM11E-G028 Surface Sediment G028 689072.902 7644163.446 -51 11.3 5/8/2009 0 28 1.4 65.3 17.8 380 JT 
RM11E-C024-B Subsurface Sediment C024 689065.852 7644169.518 -51 11.3 5/27/2009 30.5 91.4 0.06 79.3 0.73 1 UT 
RM11E-C024-C Subsurface Sediment C024 689065.852 7644169.518 -51 11.3 5/27/2009 91.4 152.4 0.04 79.2 -- 8.4 T 
RM11E-C024-D Subsurface Sediment C024 689065.852 7644169.518 -51 11.3 5/27/2009 152.4 213.4 0.06 84.9 -- 1 UT 

PW006 

RM11E-G033 Surface Sediment G033 689004.644 7644579.379 -47 11.4 5/13/2009 0 25 0.46 67.1 8.58 2000 JT 
RM11E-C029-B Subsurface Sediment C029 689005.433 7644581.765 -22 11.4 6/23/2009 30.5 91.4 0.84 64.1 62.9 1.3 UT 
RM11E-C029-C Subsurface Sediment C029 689005.433 7644581.765 -22 11.4 6/23/2009 91.4 152.4 0.45 69.9 -- 1.3 UT 
RM11E-C029-D Subsurface Sediment C029 689005.433 7644581.765 -22 11.4 6/23/2009 152.4 213.4 0.89 65.8 -- 1.3 UT 
RM11E-C029-E Subsurface Sediment C029 689005.433 7644581.765 -22 11.4 6/23/2009 213.4 304.8 1 67.4 -- 1.3 UT 
RM11E-C029-F Subsurface Sediment C029 689005.433 7644581.765 -22 11.4 6/23/2009 304.8 396.2 0.45 68.4 -- 1.3 UT 
RM11E-C029-G Subsurface Sediment C029 689005.433 7644581.765 -22 11.4 6/23/2009 396.2 436 0.26 67.5 -- 1.3 UT 

-- LW3-G776 Surface Sediment G776 689693 7643560 -39 11.1 12/5/2007 0 22 0.75 66.2 14 2700 JT 
-- LW3-UG01 Surface Sediment UG01 689712.7928 7643655.366 -22 11.1 2/1/2007 0 19 1.12 71.3 4.88 320 NJT 
-- RM11E-C010-A (R2) Surface Sediment C010-R2 689650.969 7643668.096 -50 11.1 5/22/2009 0 30 1.73 76.7 21.2 100 T 
-- RM11E-G006 Surface Sediment G006 689808.294 7643449.952 -48 11.1 5/5/2009 0 12 1.95 67 -- 230 JT 
-- RM11E-G008 Surface Sediment G008 689807.121 7643609.54 -15 11.1 5/6/2009 0 17 3.06 44.8 32.8 35 JT 
-- RM11E-G010 Surface Sediment G010 689647.586 7643468.155 -52 11.1 5/6/2009 0 20 0.32 83.6 -- 10 JT 
-- RM11E-G013 Surface Sediment G013 689650.365 7643666.758 -47 11.1 6/15/2009 0 17 1.27 82.3 -- 94 JT 
-- RM11E-G076 Surface Sediment G076 689723.505 7643543.729 -42 11.1 10/31/2013 0  25  0.974 69.7 8.99 110 T 
-- RM11E-C010-B Subsurface Sediment C010-R2 689650.969 7643668.096 -50 11.1 5/22/2009 30.5 91.4 2.25 78 -- 63 T 
-- RM11E-C010-C Subsurface Sediment C010-R2 689650.969 7643668.096 -50 11.1 5/22/2009 91.4 152.4 0.17 74.8 -- 11 JT 
-- RM11E-C010-D Subsurface Sediment C010-R2 689650.969 7643668.096 -50 11.1 5/22/2009 152.4 169 0.05 88.1 -- 1 UT 

GSI Water Solutions, Inc. and 
Science and Engineering for 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 

Table 2-2. Physical Characteristics and Total PCB Concentrations of Select Sediment Samples. 
Sample Location Conventionals Grain Size Total PCBs 

Proposed 
Porewater 

Location ID 
Sample Name Depth Class Location 

Name 
Sample Coordinates1 

Elevation River Mile Sample Date 
Sampling 

Interval (cm) 

Total 
organic 
carbon 

Total 
solids 

Percent Fines 
(clay + silt) Total PCBs2 Qualifier 

Northing Easting Start End pct pct pct ug/kg 
-- LW3-G777 Surface Sediment G777 689429 7643780 -39 11.2 12/5/2007 0 21 0.17 84.1 1.68 57 JT 
-- RM11E-C012-A Surface Sediment C012 689614.395 7643820.979 -37 11.2 5/20/2009 0 30.5 1.35 68.3 -- 98 JT 
-- RM11E-G015 Surface Sediment G015 689614.385 7643820.976 -36 11.2 6/16/2009 0 29 1.57 67.4 27 120 T 
-- RM11E-G019 Surface Sediment G019 689411.595 7643927.274 -44 11.2 6/16/2009 0 23 0.81 76.8 -- 110 T 
-- RM11E-G020 Surface Sediment G020 689313.605 7643838.02 -55 11.2 5/7/2009 0 27 0.2 86 -- 91 JT 
-- RM11E-G065 Surface Sediment G065 689449.982 7644061.258 -12 11.2 6/18/2009 0 28 1.24 60.8 -- 170 JT 
-- RM11E-C012-B Subsurface Sediment C012 689614.395 7643820.979 -37 11.2 5/20/2009 30.5 91.4 1.82 66.5 30.5 160 T 
-- RM11E-C012-C Subsurface Sediment C012 689614.395 7643820.979 -37 11.2 5/20/2009 91.4 152.4 0.21 88.4 -- 5.7 T 
-- RM11E-C012-D Subsurface Sediment C012 689614.395 7643820.979 -37 11.2 5/20/2009 152.4 213.4 0.07 86 -- 1 UT 
-- RM11E-C012-E Subsurface Sediment C012 689614.395 7643820.979 -37 11.2 5/20/2009 213 274 0.02 U 82.7 -- 1.3 UT 
-- LW3-G778 Surface Sediment G778 689191 7644130 -38 11.3 12/5/2007 0 22 0.4 74.8 6.01 580 T 
-- LW3-G779 Surface Sediment G779 688958 7644450 -41 11.3 12/5/2007 0 23 0.43 79.1 4.77 200 JT 
-- LW3-GCA11E-C00 Surface Sediment GCA11E 689225.7872 7644252.526 -22 11.3 12/6/2007 0 24 0.81 64 6.58 6600 JT 
-- LW3-GCRSP11E Surface Sediment GCRSP11E 689209.5283 7644357.169 -12 11.3 10/18/2007 0 12 1.13 64.1 24.2 11 T 
-- RM11E-G023 Surface Sediment G023 689279.58 7644091.381 -51 11.3 5/7/2009 0 17 0.51 69.5 -- 1000 JT 
-- RM11E-G024 Surface Sediment G024 689175.117 7643998.105 -52 11.3 5/7/2009 0 20 0.36 78.2 4.67 77 JT 
-- RM11E-G025 Surface Sediment G025 689032.375 7643983.176 -52 11.3 5/8/2009 0 25 1.4 63.5 -- 96 JT 
-- RM11E-G029 Surface Sediment G029 689157.349 7644476.222 -33 11.3 5/12/2009 0 19 1.18 69.4 5.95 2300 JT 
-- RM11E-G030 Surface Sediment G030 689066.829 7644394.977 -51 11.3 5/8/2009 0 20 0.89 65.6 -- 190 JT 
-- RM11E-G066 Surface Sediment G066 689066.88 7644539.042 -27 11.3 6/18/2009 0 23 0.99 68.8 18.8 350 JT 
-- RM11E-G067 Surface Sediment G067 689290.948 7644246.88 -22 11.3 6/15/2009 0 26 0.33 71 8.31 56 T 
-- RM11E-G082 Surface Sediment G082 689107.134 7644280.414 -35.2 11.3 10/31/2013 0  20  0.626 69.3 4.81 910 T 
-- RM11E-G036 Surface Sediment G036 688889.563 7644708.497 -23 11.4 6/15/2009 0 25 1.4 64.9 17.4 1300 JT 
-- RM11E-G037 Surface Sediment G037 688803.942 7644574.373 -56 11.4 5/13/2009 0 28 1.1 64.2 -- 110 JT 
-- RM11E-G039 Surface Sediment G039 688796.273 7644755.595 -23 11.4 6/15/2009 0 28 0.61 70.5 18.8 22 JT 
-- RM11E-G064 Surface Sediment G064 688687.254 7644823.096 -27 11.4 6/15/2009 0 15 0.59 85.5 -- 1600 JT 
-- RM11E-C033A Surface Sediment C033A 688819.388 7644600.851 -53.65 11.4 6/4/2009 0 30.5 1.9 61.3 -- 190 UT 
-- RM11E-G043 Surface Sediment G043 688577.551 7644827.386 -48.15 11.4 7/26/2009 0 30 1.77 53.4 -- 16.3 JT 

Notes: 
1. Northing and easting coordinates exist in the following coordinate system: NAD 83 Oregon State Plane North Zone, International Feet. 

3. Sample LW3-UG02 was collected by the Lower Willamette Group. Sample RM11E-G079 was collected in 2013 from approximately the same location.  Both station results are reported here. 
Acronyms: 
PCB = Polychlorinated biphenyl U = The material was analyzed for, but was not detected. The associated numerical value is the sample quantitation limit. 
TOC = Total Organic Carbon J = The associated numerical value is an estimated quantity. 
µg/kg = micrograms per kilogram T = The associated numerical value was mathematically derived (e.g., from summing multiple analyte results such as Aroclors, or calculating the average of multiple results for a single analyte). 
-- No Data 

2. "Total PCBs" reflect total PCB congener results where available, and total PCB Aroclor results where congener analysis was not conducted. Analyte group totals follow the FS data summation as described in Appendix R of the Draft FS report for the Portland Harbor (Anchor QEA et al., 
2012). Calculated totals are the sum of all detected concentrations, and non-detected results are included in the summation at one-half the method detection limit (MDL). If none of the analytes is detected for a given sample, then the highest MDL is used for the summation. 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 2-3. Location and Rationale for Porewater Sampling Locations.  Stations presented from downstream to upstream. 

Proposed 
Porewater 

Location ID 

Previous 
Sample 

Locations 
Sample Coordinates1 Previous Sample 

Code 
Sample 

Date 
Start Depth 

(cm) 
End Depth 

(cm) 

Total PCB 
Aroclors 
(µg/kg)2 

TOC (%) 
Sum PCB 

Aroclor Cpw 

(ng/L)3,4 

Comprehensive 
Benthic Risk 

Area 

In-Situ 
Treatment/ 
Engineered 

Cap 

Removal 

Subsurface 
Total PCB 

Concentration 
>1,000 µg/kg 

PW0015 

UG02 689302.7 7643999.7 LW3-UG02 1/31/2007 0 23 6000 JT 0.36 3417.1 

Yes No Yes No G079 689302.8 7644009.5 RM11E-G079 10/31/2013 0 23 2300 JT 0.491 936.1 
UC02 689306.3 7644001.0 LW3-UC02-B 2/7/2007 30 90 2.2 UT 0.11 not calculated 
UC02 689306.3 7644001.0 LW3-UC02-C 2/7/2007 90 216 2 UT 0.16 not calculated 

PW002 

G022 689344.3 7644176.0 RM11E-G022 5/7/2009 0 21 180 JT 2.03 18.3 

No Yes No Yes C019 

689335.3 7644172.4 RM11E-C019-B 5/21/2009 31 91 210 T 1.92 22.7 
689335.3 7644172.4 RM11E-C019-C 5/21/2009 91 152 340 T 1.96 36.1 
689335.3 7644172.4 RM11E-C019-D 5/21/2009 152 213 9000 T 2.1 868.2 
689335.3 7644172.4 RM11E-C019-E 5/21/2009 213 301 75 T 2.65 5.5 

PW003 
G026 689248.6 7644329.2 RM11E-G026 5/8/2009 0 17 1400 JT 1.35 216.7 

Yes Yes No Yes C022 689257.6 7644334.4 RM11E-C022-B 5/20/2009 31 91 390 JT 1.67 46.7 
689257.6 7644334.4 RM11E-C022-C 5/20/2009 91 140 2800 T 1.91 164.1 

PW004 

G027 689168.3 7644261.4 RM11E-G027 5/8/2009 0 22 140 JT 0.4 57.2 

Yes No Yes Yes C023 

689165.2 7644265.5 RM11E-C023-B 5/21/2009 31 91 4300 T 0.86 801.7 
689165.2 7644265.5 RM11E-C023-C 5/21/2009 91 152 2100 T 1.17 214.3 
689165.2 7644265.5 RM11E-C023-D 5/21/2009 152 213 2200 JT 1.62 229.5 
689165.2 7644265.5 RM11E-C023-E 5/21/2009 213 301 670 T 1.29 104.9 

PW005 

G028 689072.9 7644163.4 RM11E-G028 5/8/2009 0 28 380 JT 1.4 49.05 

No No Yes NoC024 689065.9 7644169.5 RM11E-C024-B 5/27/2009 31 91 1.0 UT 0.06 not calculated 
C024 689065.9 7644169.5 RM11E-C024-C 5/27/2009 91 152 8.4 T 0.04 not calculated 
C024 689065.9 7644169.5 RM11E-C024-D 5/27/2009 152 213 1 UT 0.06 not calculated 

PW006 

G033 689004.6 7644579.4 RM11E-G033 5/13/2009 0 25 2000 JT 0.46 908.4 

Yes Yes No No 

C029 689005.4 7644581.8 RM11E-C029-B 6/23/2009 31 91 1.3 UT 0.84 1.0 
C029 689005.4 7644581.8 RM11E-C029-C 6/23/2009 91 152 1.3 UT 0.45 not calculated 
C029 689005.4 7644581.8 RM11E-C029-D 6/23/2009 152 213 1.3 UT 0.89 not calculated 
C029 689005.4 7644581.8 RM11E-C029-E 6/23/2009 213 305 1.3 UT 1 not calculated 
C029 689005.4 7644581.8 RM11E-C029-F 6/23/2009 305 396 1.3 UT 0.45 not calculated 
C029 689005.4 7644581.8 RM11E-C029-G 6/23/2009 396 436 1.3 UT 0.26 not calculated 

PW007 
(Reference) 

C043 687388.4 7645488.7 RM11E-C043-A 5/19/2009 0 30 1.7 UT 6.23 not calculated Proposed Upstream Reference Area 
C043 687388.4 7645488.7 RM11E-C043-B 5/19/2009 31 95 1 UT 0.83 not calculated 

Notes: 
1. Northing and easting coordinates exist in the following coordinate system: NAD 83 Oregon State Plane North Zone, International Feet. 
2. Total PCB Aroclors were calculated using the FS data summation rules as described in Appendix R of the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012). Calculated totals are the sum of all detected concentrations, and non-detected results are included 
in the summation at one-half the method detection limit (MDL). If none of the analytes is detected for a given sample, then the highest MDL is used for the summation. 
3. EPA Guidance for calculating EqP porewater concentrations (Cpw) requires a detectable PCB and > 0.2% TOC.  Where either of those conditions existed, the Cpw was not calculated 
4. Only the detected Aroclor concentrations were used to estimate the Cpw for each individual congener expected to be in the RM11E sediments, and then summing those individual congener porewater concentrations. 
5. Sample LW3-UG02 was collected by the Lower Willamette Group.  Sample RM11E-G079 was collected in 2013 from approximately the same location.  Both station results are reported here. 
Acronyms: 
PCB = Polychlorinated biphenyl U = The material was analyzed for, but was not detected.  The associated numerical value is the sample quantitation limit.
 
TOC = Total Organic Carbon J = The associated numerical value is an estimated quantity.
 
µg/kg = micrograms per kilogram T = The associated numerical value was mathematically derived (e.g., from summing multiple analyte results such as Aroclors, or calculating the average of multiple results for a single analyte).
 
ng/L = nanogram/Liter
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 2-4. Portland Harbor Superfund Site Preliminary 
Remediation Goals (EPA Recalculation March 2014) 

Preliminary Remediation Action Objectives (RAOs) Total PCBs1 PRG 

Sediment (µg/kg) 
RAO 1 – Human Health Sediments: Reduce to acceptable levels human 
health risks from exposure to contaminated sediments resulting from 
incidental ingestion of and dermal contact with sediments, and comply with 
identified ARARs. 

370 

RAO 2 – Human Health Biota Ingestion: Reduce to acceptable levels human 
health risks from indirect exposures to COCs through ingestion of fish and 
shellfish that occur via bioaccumulation pathways from sediment and/or 
surface water and comply with identified ARARs. 

6

 RAO 5 – Ecological Sediments: Reduce to acceptable levels the risks to 
ecological receptors resulting from the ingestion of and direct contact with 
contaminated sediments and comply with identified ARARs. 

64 

RAO 6 – Ecological Biota (Prey) Ingestion: Reduce to acceptable levels risks 
to ecological receptors from indirect exposures through ingestion of prey to 
COCs in sediments via bioaccumulation pathways from sediment and/or 
surface water and comply with identified ARARs. 

31 

Water (Surface and Groundwater) (ng/L) 
RAO 3 – Human Health Surface Water: Reduce risks from COCs in surface 
water at the Site to acceptable exposure levels that are protective of human 
health risks from ingestion of, inhalation of, and dermal contact with surface 
water; protect the drinking water beneficial use of the Willamette River at the 
Site; and comply with identified ARARs. 

0.0064 

RAO 4 – Human Health Groundwater: Reduce to acceptable levels human 
health risks resulting from direct exposure to contaminated groundwater and 
indirect exposure to contaminated groundwater through fish and shellfish 
consumption, and comply with identified ARARs. 

500 

RAO 7 – Ecological Surface Water: Reduce risks from COCs in surface water 
at the Site to acceptable exposure levels that are protective of ecological 
receptors based on the ingestion of and direct contact with surface water and 
comply with identified ARARs. 

14 

RAO 8 – Ecological Groundwater: Reduce to acceptable levels the risks to 
ecological receptors resulting from the ingestion of and direct contact with 
contaminated groundwater and indirect exposures through ingestion of prey 
via bioaccumulation pathways from groundwater, and comply with identified 
ARARs. 

---

Notes: 
1. "Total PCBs" reflect total PCB congener results where available, and total PCB Aroclor results where congener analysis 
was not conducted. 
Acronyms: 
PCB = Polychlorinated biphenyl 
µg/kg = Micrograms per kilogram 

ng/L = nanogram/Liter 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 3-1. Project Contact Information 

Contact/Company Title E-Mail Address Phone Number 

Paul Fuglevand, DOF Project Manager pfuglevand@dofnw.com 425-827-4588 

Tim Thompson, SEE Technical Lead and Field Director tthompsonseellc@gmail.com 206-418-6173 

Dr. Phil Gschwend, MIT Lead Chemist pmgschwe@mit.edu 617 253-1638 

Erin Carroll Hughes, GSI Sampling and Analysis Coordinator echughes@gsiws.com 503-239-8799 

Mingta Lin Data Validation mingta_lin@comcast.net 360-867-9543 

Laboratory Project Manager E-Mail Address Phone Number 

ALS Life Sciences Division/ 
Environmental Jeff Christian Jeff.Christian@alsglobal.com 360-501-3316 

Oversight Remedial Project Manager E-Mail Address Phone Number 

Environmental Protection 
Agency (EPA) Sean Sheldrake sheldrake.sean@epa.gov 206-553-1220 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 4-1. Sampling Media, Number of Samples, and Analyte Groups 

Data Needed to Address the 
Objectives

 Associated Field and Analytical 
Actions 

Number of Samples 

PCB 
Congeners 

PCB 
Aroclors Conventionals 1 Black 

Carbon 

Quantify PCB congener levels in 
sediment porewater. 

Performance Reference Compound 
Confirmation 8  -- -- --

• Onsite porewater samples (6) 
• Onsite field replicate (1) 
• Upriver porewater sample (1) 

8  -- -- --

Quantify PCB congeners in 
overlying surface water 
immediately above porewater 
sample location. 

• Onsite porewater samples (6) 
• Onsite field replicate (1) 
• Upriver porewater sample (1) 

8  -- -- --

Bulk sediments analyses 
• Onsite porewater samples (6) 
• Onsite field replicate (1) 
• Upriver porewater sample (1) 

8 8 8 8 

Notes: 

1. Conventionals = Total Solids, Total Organic Carbon, Grain Size 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 

Table 4-2. Sample Coordinates, Location ID, and Sample ID 
Location ID Grab/Core 

Pair 
Sample Location 1,2 

Sample Matrix Sample ID
Northing Easting Latitude Longitude 

RM11E-PW001 G079 and 
UG02/UC02 689302.7 7643999.7 45.536728 -122.678338 

PE Porewater RM11E-PWP001 
PE Surface Water RM11E-PWW001 
Sediment RM11E-PWG001 

RM11E-PW002 G022/C019 689344.3 7644176.0 45.536855 -122.677654 
PE Porewater RM11E-PWP002 
PE Surface Water RM11E-PWW002 
Sediment RM11E-PWG002 

RM11E-PW003 G026/C022 689248.6 7644329.2 45.536604 -122.677047 
PE Porewater RM11E-PWP003 
PE Surface Water RM11E-PWW003 
Sediment RM11E-PWG003 

RM11E-PW004 G027/C023 689168.3 7644261.4 45.536379 -122.677303 
PE Porewater RM11E-PWP004 
PE Surface Water RM11E-PWW004 
Sediment RM11E-PWG004 

RM11E-PW005 G028/C024 689072.9 7644163.4 45.53611 -122.677675 
PE Porewater RM11E-PWP005 
PE Surface Water RM11E-PWW005 
Sediment RM11E-PWG005 

RM11E-PW006 G033/C029 689004.6 7644579.4 45.535954 -122.676045 
PE Porewater RM11E-PWP006 
PE Surface Water RM11E-PWW006 
Sediment RM11E-PWG006 

RM11E-PW007 C043 687388.4 7645488.7 45.53159 -122.672328 
PE Porewater RM11E-PWP007 
PE Surface Water RM11E-PWW007 
Sediment RM11E-PWG007 

RM11E-PW504 4 G027/C023 689168.3 7644261.4 45.536379 -122.677303 
PE Porewater RM11E-PWP504 
PE Surface Water RM11E-PWW504 
Sediment RM11E-PWG504 

Notes: 
1. Northing and easting coordinates exist in the following coordinate system: NAD 83 Oregon State Plane North Zone, International Feet. 

2. Latitude and longitude coordinates exist in the following coordinate system: “WGS 1984, decimal degrees” 

3. Sample RM11E-PW504 will be a field replicate of sample RM11E-PW004. 
GSI Water Solutions, Inc. and 
Science and Engineering for 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 4-3. Specific Samples, Analyses, Assigned Lab and Station Labelling 

Location ID Original 
Grab/Core Pair Sample Method Portion of Sampler for Analysis 

(5cm widths) Analyses 1 Laboratory Labeling 
PW

00
1

G
07

9 
an

d 
U

G
02

/U
C

02
 

PE Sampler 1 

0-20 cm in water 
PCB Congeners by EPA 1668C ALS 

RM11E-PWW001 
0-30 cm in sediment RM11E-PWP001 
0-20 cm in water 

PCB Congeners by HRGC/LRM -SIM MIT 
RM11E-PWW001b 

0-30 cm in sediment RM11E-PWP001b 

PE Sampler 2 
0-20 cm in water 

Archive 2 PE subsamples ALS 
RM11E-PWW001 

0-30 cm in sediment RM11E-PWP001 

Bulk Sediment Core Sample 0-30 cm in sediment 

PCB Aroclors, Black Carbon, Conventionals ALS RM11E-PWG001 

Black Carbon CTO-375; Total Organic Carbon; 
PCB Congeners by HRGC/LRM -SIM MIT RM11E-PWG001b 

PW
00

2

G
02

2/
C

01
9

PE Sampler 

0-20 cm in water 
PCB Congeners by EPA 1668C 

ALS 

RM11E-PWW002 
0-30 cm in sediment RM11E-PWP002 
0-20 cm in water 

Archive 2 PE subsamples 
RM11E-PWW002 

0-30 cm in sediment RM11E-PWP002 
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG002 

PW
00

3

G
02

6/
C

02
2

PE Sampler 

0-10cm in water 
PCB Congeners by EPA 1668C 

ALS 

RM11E-PWW003 
0-30 cm in sediment RM11E-PWP003 
0-20 cm in water 

Archive 2 PE subsamples 
RM11E-PWW003 

0-30cm in sediment RM11E-PWP003 

Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals 2 RM11E-PWG003 

PW
00

4

G
02

7/
C

02
3 PE Sampler 1 

0-20 cm in water 
PCB Congeners by EPA 1668C ALS 

RM11E-PWW004 
0-30 cm in sediment RM11E-PWP004 
0-20 cm in water 

PCB Congeners by HRGC/LRM -SIM (MIT) MIT 
RM11E-PWW004b 

0-30 cm in sediment RM11E-PWP004b 

PE Sampler 2 
0-20 cm in water Field Replicate (PW504) 

Archive 1 PE subsample ALS 
RM11E-PWW504 

0-30 cm in sediment RM11E-PWP504 
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG004 
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals MIT RM11E-PWG004b 

PW
50

4

G
02

7/
C

02
3

FI
EL

D
 

R
EP

LI
C

AT
E

PE Sampler 
0-20 cm in water 

PCB Congeners by EPA 1668C 
ALS 

RM11E-PWW504 

0-30 cm in sediment RM11E-PWP504 

Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG504 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 4-3. Specific Samples, Analyses, Assigned Lab and Station Labelling 

Location ID Original 
Grab/Core Pair Sample Method Portion of Sampler for Analysis 

(5cm widths) Analyses 1 Laboratory Labeling 
PW

00
5

G
02

8/
C

02
4

PE Sampler 

0-20 cm in water 
PCB Congeners by EPA 1668C 

ALS 

RM11E-PWW005 
0-30 cm in sediment RM11E-PWP005 
0-20 cm in water 

Archive 2 PE subsamples 
RM11E-PWW005 

0-30 cm in sediment RM11E-PWP005 
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG005 

PW
00

6

G
03

3/
C

02
9

PE Sampler 

0-10cm in water 
PCB Congeners by EPA 1668C 

ALS 

RM11E-PWW006 
0-30 cm in sediment RM11E-PWP006 
0-10cm in water 

Archive 2 PE subsamples 
RM11E-PWW006 

0-30cm in sediment RM11E-PWP006 
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG006 

PW
00

7

C043 
(reference) 

PE Sampler 

0-10cm in water 
PCB Congeners by EPA 1668C 

ALS 

RM11E-PWW007 
0-30 cm in sediment RM11E-PWP007 
0-20 cm in water 

Archive 2 PE subsamples 
RM11E-PWW007 

0-30 cm in sediment RM11E-PWP007 
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG007 

Notes: 
1. Laboratory QA replicates are not identified on this table 

2. Conventionals include total solids, total organic carbon, and grain size 

Acronyms 
ALS = ALS Laboratories PCB = Polychlorinated biphenyl 

MIT = Massachusetts Institute of Technology PE = Polyethylene 

HRGC/LRM-SIM = High Resolution Gas Chromatography/Low Resolution Mass Spectrophotometry - Selected Ion Monitoring. This method is commonly referred to as low resolution GC/MS. 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 4-4. Container and Preservation Requirements, Holding 
Times for Samples 

Parameter 
Minimum 

Sample Size 
(1) 

Container 
Description (2) 

Preservation 
Requirements 

Holding 
Time 

Container Volume 
(mL) 

Sediment Conventionals 

Grain size 100 g 16-oz glass 
or HDPE 480 4°C ± 2°C 6 months 

Total Organic Carbon 30 g 

8-oz glass or 
HDPE 240 

4°C ± 2°C 14 days 
-20°C ± 2°C 6 months 

Total Black Carbon 30 g 
4°C ± 2°C 14 days 

-20°C ± 2°C 6 months 

Total Solids 30 g 
4°C ± 2°C 14 days 

-20°C ± 2°C 6 months 
Sediment Chemistry 

Total Polychlorinated 
Biphenyls (PCBs) as 
Aroclors 

100 g 8-oz glass 480 
4°C ± 2°C 14 days 

-20°C ± 2°C 1 year 
Low-Level PCBs (209 
congeners) 100 g 8-oz amber 

glass 240 
4°C ± 2°C 14 days 

-20°C ± 2°C 1 year 
Passive Sampler Testing 

Performance Reference 
Compounds 100 mg Polyethylene 

Sheet -- 4°C ± 2°C 1 year 
Low-Level PCBs 
(209 congeners) 100 mg 

Archive 

Sediment Chemistry 
Archive (4) 250 mL One (1) 8-oz 

glass 480 
4°C ± 2°C 14 days 

-20°C ± 2°C 1 year 

PE PCB Chemistry 
Archive 100 mg Polyethylene 

Sheet -- 4°C ± 2°C 1 year 

Notes: 

1. Recommended minimum field sample sizes for one lab analysis. Actual volumes to be collected have been increased 
to provide a margin of error and allow for retests. 
2. HDPE - high density polyethylene 
3. During transport to the lab, samples will be stored on ice. 

4. For every sample location, an 8-oz container is archived for any potential analysis/re-analysis deemed necessary. 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 5-1. Range of Properties of 13C-labelled PCB Congeners 
Used as Performance Reference Compounds and Recovery 
Standards 

Labelled Congener Number 
Chlorines 

Congener 
Number 

log Kow log Koc log Kpe-w 

Performance Reference Compounds 
13C12-2,4’-DiCB 2 8 5.10 4.72 4.81 
13C12-2,4,4’-TriCB 3 28 5.67 5.05 5.38 
13C12-2,2’,4,4’-TetraCB 4 47 5.85 5.23 5.62 
13C12-2,3’,4’,5-TetraCB 4 70 6.2 5.40 5.91 
13C12-2,2',3’,4,5-PentaCB 5 97 6.29 5.74 6.00 
13C12-2,3,3’,5,5’-PentaCB 5 111 6.76 5.60 6.24 
13C12-2,2’,4,4',5,5’-HexaCB 6 153 6.92 6.06 6.81 
13C12-2,2’3,3’5,5’6-HeptaCB 7 178 7.14 6.24 6.85 
Recovery Standards 
13C12-2,5-DiCB 2 9 5.06 4.67 4.77 
13C12-2,2’5,5’-TetraCB 4  52  5.54 5.20 5.55 
13C12-2,2’,4,5,5’-PentaCB 5 101 6.38 5.64 6.18 
13C12-2,2’,3,4,4’,5’-HexaCB 6 138 6.86 6.19 6.82 
13C12-2,2’,3,3’,4,4’,5,5’-OctaCB 8 194 7.80 6.96 7.15 
Notes: 
Log Kow (octanol-water partitioning coefficient) values from Hawker and Connell, 1988 
Log Koc (organic carbon-water partitioning coefficient) values from Hansen et al., 1999 
Log Kpe-w (polyethylene-water partitioning coefficient) values from Ghosh et al., 2014 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

PCB 1 2051-60-7 0.2 0.5 4.173 1.34E-02 50-150 50-150 50 --
PCB 2 2051-61-8 0.01 0.03 4.403 3.95E-04 -- -- -- --
PCB 3 2051-62-9 0.2 0.5 4.403 8.90E-03 50-150 50-150 50 --
PCB 4 13029-08-8 0.4 1 4.363 1.84E-02 50-150 50-150 50 --
PCB 5 16605-91-7 0.03 0.1 4.733 4.62E-04 -- -- -- --
PCB 6 25569-80-6 0.03 0.1 4.770 4.25E-04 -- -- -- --
PCB 7 33284-50-3 0.05 0.1 4.780 8.30E-04 -- -- -- --
PCB 8 34883-43-7 0.3 1 4.733 5.55E-03 -- -- -- --
PCB 9 34883-39-1 0.05 0.1 4.773 8.43E-04 -- -- -- --

PCB 10 33146-45-1 0.05 0.1 4.553 1.40E-03 -- -- -- --
PCB 11 2050-67-1 0.3 3 4.993 2.54E-03 -- -- -- --
PCB 12 2974-92-7 0.08 0.3 4.933 8.75E-04 -- -- -- --
PCB 13 2974-90-5 0.08 0.3 5.003 7.45E-04 -- -- -- --
PCB 14 34883-41-5 0.08 0.3 4.993 7.62E-04 -- -- -- --
PCB 15 2050-68-2 0.5 0.1 5.013 4.37E-03 50-150 50-150 50 --
PCB 16 38444-78-9 0.1 0.3 4.873 1.34E-03 -- -- -- --
PCB 17 37680-66-3 0.2 0.5 4.963 2.45E-03 -- -- -- --
PCB 18 37680-65-2 0.5 1 4.953 5.57E-03 -- -- -- --
PCB 19 38444-73-4 0.1 0.3 4.733 1.85E-03 50-150 50-150 50 --
PCB 20 38444-84-7 0.5 1 5.283 2.48E-03 -- -- -- --
PCB 21 55702-46-0 0.1 0.5 5.223 7.48E-04 -- -- -- --
PCB 22 38444-85-8 0.2 0.5 5.293 1.15E-03 -- -- -- --
PCB 23 55720-44-0 0.1 0.5 5.283 6.51E-04 -- -- -- --
PCB 24 55702-45-9 0.1 0.5 5.063 1.08E-03 -- -- -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

PCB 25 55712-37-3 0.1 0.5 5.383 5.17E-04 -- -- -- --
PCB 26 38444-81-4 0.2 0.5 5.373 8.47E-04 -- -- -- --
PCB 27 38444-76-7 0.2 0.5 5.153 1.05E-03 -- -- -- --
PCB 28 7012-37-5 0.5 1 5.383 1.97E-03 -- -- -- --
PCB 29 15862-07-4 0.2 0.5 5.313 9.73E-04 -- -- -- --
PCB 30 35693-92-6 0.5 1 5.153 3.52E-03 -- -- -- --
PCB 31 16606-02-3 0.4 1 5.383 1.55E-03 -- -- -- --
PCB 32 38444-77-8 0.2 0.5 5.153 1.41E-03 -- -- -- --
PCB 33 38444-86-9 0.1 0.5 5.313 6.08E-04 -- -- -- --
PCB 34 37680-68-5 0.2 0.5 5.373 7.41E-04 -- -- -- --
PCB 35 37680-69-6 0.2 0.5 5.533 5.86E-04 -- -- -- --
PCB 36 38444-87-0 0.2 0.5 5.593 5.11E-04 -- -- -- --
PCB 37 38444-90-5 0.3 1 5.543 9.31E-04 50-150 50-150 50 --
PCB 38 53555-66-1 0.2 0.5 5.473 6.73E-04 -- -- -- --
PCB 39 38444-88-1 0.2 0.5 5.603 5.61E-04 -- -- -- --
PCB 40 38444-93-8 0.3 1 5.373 1.27E-03 -- -- -- --
PCB 41 52663-59-9 0.3 1 5.403 1.19E-03 -- -- -- --
PCB 42 36559-22-5 0.2 0.5 5.473 5.05E-04 -- -- -- --
PCB 43 70362-46-8 0.2 1 5.463 7.75E-04 -- -- -- --
PCB 44 41464-39-5 0.5 1 5.463 1.64E-03 -- -- -- --
PCB 45 70362-45-7 0.1 0.5 5.243 7.14E-04 -- -- -- --
PCB 46 41464-47-5 0.3 0.5 5.243 1.43E-03 -- -- -- --
PCB 47 2437-79-8 0.5 1 5.563 1.30E-03 -- -- -- --
PCB 48 70362-47-9 0.2 0.5 5.493 6.43E-04 -- -- -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

PCB 49 41464-40-8 0.3 1 5.563 7.52E-04 -- -- -- --
PCB 50 62796-65-0 0.2 0.5 5.343 6.81E-04 -- -- -- --
PCB 51 68194-04-7 0.1 0.5 5.343 5.67E-04 -- -- -- --
PCB 52 35693-99-3 0.5 1 5.553 1.33E-03 -- -- -- --
PCB 53 41464-41-9 0.2 0.5 5.333 6.97E-04 -- -- -- --
PCB 54 15968-05-5 0.3 1 4.923 3.58E-03 50-150 50-150 50 --
PCB 55 74338-24-2 0.3 1 5.823 4.51E-04 -- -- -- --
PCB 56 41464-43-1 0.3 0.5 5.823 3.76E-04 -- -- -- --
PCB 57 74472-33-6 0.3 1 5.883 3.93E-04 -- -- -- --
PCB 58 41464-49-7 0.3 1 5.883 4.25E-04 -- -- -- --
PCB 59 74472-33-6 0.2 0.5 5.663 3.26E-04 -- -- -- --
PCB 60 33025-41-1 0.3 1 5.823 4.89E-04 -- -- -- --
PCB 61 33284-53-6 0.4 1 5.753 7.51E-04 -- -- -- --
PCB 62 54230-22-7 0.2 0.5 5.603 3.74E-04 -- -- -- --
PCB 63 74472-34-7 0.4 1 5.883 4.58E-04 -- -- -- --
PCB 64 52663-58-8 0.2 0.5 5.663 3.80E-04 -- -- -- --
PCB 65 33284-54-7 0.5 1 5.573 1.27E-03 -- -- -- --
PCB 66 32598-10-0 0.4 1 5.913 4.89E-04 -- -- -- --
PCB 67 73575-53-8 0.4 1 5.913 4.58E-04 -- -- -- --
PCB 68 73575-52-7 0.4 1 5.973 3.99E-04 -- -- -- --
PCB 69 60233-24-1 0.3 1 5.753 4.86E-04 -- -- -- --
PCB 70 32598-11-1 0.4 1 5.913 5.19E-04 -- -- -- --
PCB 71 41464-46-4 0.3 1 5.693 6.08E-04 -- -- -- --
PCB 72 41464-42-0 0.4 1 5.973 4.26E-04 -- -- -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

PCB 73 74338-23-1 0.2 1 5.753 3.97E-04 -- -- -- --
PCB 74 32690-93-0 0.4 1 5.913 5.19E-04 -- -- -- --
PCB 75 32598-12-2 0.2 0.5 5.763 2.59E-04 -- -- -- --
PCB 76 70362-48-0 0.4 1 5.843 6.10E-04 -- -- -- --
PCB 77 32598-13-3 0.4 1 6.073 3.59E-04 50-150 50-150 50 --
PCB 78 70362-49-1 0.4 1 6.063 3.68E-04 -- -- -- --
PCB 79 41464-48-6 0.4 1 6.133 3.13E-04 -- -- -- --
PCB 80 33284-52-5 0.5 1 6.193 2.89E-04 -- -- -- --
PCB 81 70362-50-4 0.5 1 6.073 3.80E-04 50-150 50-150 50 --
PCB 82 52663-62-4 0.3 1 5.913 3.97E-04 -- -- -- --
PCB 83 60145-20-2 0.6 1 5.973 5.85E-04 -- -- -- --
PCB 84 52663-60-2 0.3 1 5.753 5.30E-04 -- -- -- --
PCB 85 65510-45-4 0.3 0.5 6.013 2.43E-04 -- -- -- --
PCB 86 55312-69-1 0.4 1 5.943 4.28E-04 -- -- -- --
PCB 87 38380-02-8 0.4 1 6.003 3.72E-04 -- -- -- --
PCB 88 55215-17-3 0.3 1 5.783 4.94E-04 -- -- -- --
PCB 89 73575-57-2 0.5 1 5.783 7.83E-04 -- -- -- --
PCB 90 68194-07-0 0.6 3 6.073 5.07E-04 -- -- -- --
PCB 91 68194-05-8 0.3 1 5.843 4.31E-04 -- -- -- --
PCB 92 52663-61-3 0.3 1 6.063 2.59E-04 -- -- -- --
PCB 93 73575-56-1 0.6 1 5.753 9.71E-04 -- -- -- --
PCB 94 73575-55-0 0.3 1 5.843 4.31E-04 -- -- -- --
PCB 95 38379-99-6 0.6 1 5.843 7.90E-04 -- -- -- --
PCB 96 73575-54-9 0.5 1 5.423 1.98E-03 -- -- -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

PCB 97 41464-51-1 0.4 1 6.003 3.72E-04 -- -- -- --
PCB 98 60233-25-2 0.6 1 5.843 7.90E-04 -- -- -- --
PCB 99 38380-01-7 0.6 1 6.103 4.34E-04 -- -- -- --
PCB 100 39485-83-1 0.6 1 5.943 6.27E-04 -- -- -- --
PCB 101 37680-73-2 0.6 3 6.093 4.84E-04 -- -- -- --
PCB 102 68194-06-9 0.6 1 5.873 7.37E-04 -- -- -- --
PCB 103 60145-21-3 0.6 1 5.933 6.71E-04 -- -- -- --
PCB 104 56558-16-8 0.6 1 5.523 1.72E-03 50-150 50-150 50 --
PCB 105 32598-14-4 0.3 0.5 6.363 1.19E-04 50-150 50-150 50 --
PCB 106 70424-69-0 0.4 1 6.353 1.55E-04 -- -- -- --
PCB 107 70424-68-9 0.3 0.5 6.423 9.44E-05 -- -- -- --
PCB 108 70362-41-3 0.7 3 6.423 2.55E-04 -- -- -- --
PCB 109 74472-35-8 0.4 1 6.193 2.40E-04 -- -- -- --
PCB 110 38380-03-9 0.6 3 6.193 3.85E-04 -- -- -- --
PCB 111 39635-32-0 0.6 3 6.473 2.02E-04 -- -- -- --
PCB 112 74472-36-9 0.6 3 6.163 4.29E-04 -- -- -- --
PCB 113 68194-10-5 0.6 3 6.253 3.35E-04 -- -- -- --
PCB 114 74472-37-0 0.3 1 6.363 1.30E-04 50-150 50-150 50 --
PCB 115 74472-38-1 0.6 3 6.203 3.76E-04 -- -- -- --
PCB 116 18259-05-7 0.3 0.5 6.043 2.26E-04 -- -- -- --
PCB 117 68194-11-6 0.3 0.5 6.173 1.68E-04 -- -- -- --
PCB 118 31508-00-6 0.5 1 6.453 1.67E-04 50-150 50-150 50 --
PCB 119 56558-17-9 0.4 1 6.293 1.91E-04 -- -- -- --
PCB 120 68194-12-7 0.4 1 6.503 1.18E-04 -- -- -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

PCB 121 56558-18-0 0.5 1 6.353 2.33E-04 -- -- -- --
PCB 122 76842-07-4 0.3 1 6.353 1.33E-04 -- -- -- --
PCB 123 65510-44-3 0.4 1 6.453 1.32E-04 50-150 50-150 50 --
PCB 124 70424-70-3 0.7 3 6.443 2.43E-04 -- -- -- --
PCB 125 74472-39-2 0.4 1 6.223 2.24E-04 -- -- -- --
PCB 126 57465-28-8 0.4 1 6.603 8.73E-05 50-150 50-150 50 --
PCB 127 39635-33-1 0.7 3 6.663 1.52E-04 -- -- -- --
PCB 128 38380-07-3 0.3 1 6.453 1.06E-04 -- -- -- --
PCB 129 55215-18-4 0.5 1 6.443 1.89E-04 -- -- -- --
PCB 130 52663-66-8 0.4 1 6.513 1.07E-04 -- -- -- --
PCB 131 61798-70-7 0.3 1 6.293 1.53E-04 -- -- -- --
PCB 132 38380-05-1 0.3 1 6.293 1.53E-04 -- -- -- --
PCB 133 35694-04-3 0.4 1 6.573 1.14E-04 -- -- -- --
PCB 134 52704-70-8 0.3 1 6.263 1.77E-04 -- -- -- --
PCB 135 52744-13-5 0.3 1 6.353 1.22E-04 -- -- -- --
PCB 136 38411-22-2 0.2 0.5 5.933 2.63E-04 -- -- -- --
PCB 137 35694-06-5 0.8 3 6.543 2.15E-04 -- -- -- --
PCB 138 35065-28-2 0.5 1 6.543 1.50E-04 -- -- -- --
PCB 139 56030-56-9 0.5 1 6.383 2.07E-04 -- -- -- --
PCB 140 59291-64-4 0.5 1 6.383 2.07E-04 -- -- -- --
PCB 141 52712-04-6 0.2 0.5 6.533 6.59E-05 -- -- -- --
PCB 142 41411-61-4 0.8 3 6.223 4.64E-04 -- -- -- --
PCB 143 68194-15-0 0.3 1 6.313 1.58E-04 -- -- -- --
PCB 144 68194-14-9 0.4 1 6.383 1.76E-04 -- -- -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

PCB 145 74472-40-5 0.8 3 5.963 8.71E-04 -- -- -- --
PCB 146 51908-16-8 0.5 1 6.603 1.12E-04 -- -- -- --
PCB 147 68194-13-8 0.5 1 6.353 2.00E-04 -- -- -- --
PCB 148 74472-41-6 0.8 3 6.443 2.88E-04 -- -- -- --
PCB 149 38380-04-0 0.5 1 6.383 1.86E-04 -- -- -- --
PCB 150 68194-08-1 0.8 3 6.033 7.65E-04 -- -- -- --
PCB 151 52663-63-5 0.3 1 6.353 1.22E-04 -- -- -- --
PCB 152 68194-09-2 0.6 3 5.933 7.00E-04 -- -- -- --
PCB 153 35065-27-1 0.3 1 6.633 7.57E-05 -- -- -- --
PCB 154 60145-22-4 0.3 1 6.473 9.25E-05 -- -- -- --
PCB 155 33979-03-2 0.9 3 6.123 6.40E-04 50-150 50-150 50 --
PCB 156 38380-08-4 0.3 1 6.893 4.16E-05 50-150 50-150 50 --
PCB 157 69782-90-7 0.3 1 6.893 4.16E-05 50-150 50-150 50 --
PCB 158 74472-42-7 0.3 0.5 6.733 4.62E-05 -- -- -- --
PCB 159 39635-35-3 0.9 3 6.953 9.75E-05 -- -- -- --
PCB 160 41411-62-5 0.5 1 6.643 1.19E-04 -- -- -- --
PCB 161 74472-43-8 0.9 3 6.793 1.41E-04 -- -- -- --
PCB 162 39635-34-2 0.9 3 6.953 9.75E-05 -- -- -- --
PCB 163 74472-44-9 0.5 1 6.703 1.04E-04 -- -- -- --
PCB 164 74472-45-0 0.4 3 6.733 6.47E-05 -- -- -- --
PCB 165 74472-46-1 0.9 3 6.763 1.55E-04 -- -- -- --
PCB 166 41411-63-6 0.3 1 6.643 6.83E-05 -- -- -- --
PCB 167 52663-72-6 0.3 1 6.983 2.86E-05 50-150 50-150 50 --
PCB 168 59291-65-5 0.3 1 6.823 4.89E-05 -- -- -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

PCB 169 32774-16-6 0.4 1 7.133 2.94E-05 50-150 50-150 50 --
PCB 170 35065-30-6 0.4 1 6.983 4.16E-05 -- -- -- --
PCB 171 52663-71-5 0.9 3 6.823 1.39E-04 -- -- -- --
PCB 172 52663-74-8 1.0 3 7.043 8.60E-05 -- -- -- --
PCB 173 68194-16-1 0.9 3 6.733 1.71E-04 -- -- -- --
PCB 174 38411-25-5 0.5 1 6.823 7.14E-05 -- -- -- --
PCB 175 40186-70-7 1 3 6.883 1.24E-04 -- -- -- --
PCB 176 52663-65-7 1 3 6.473 3.28E-04 -- -- -- --
PCB 177 52663-70-4 0.4 1 6.793 5.64E-05 -- -- -- --
PCB 178 52663-67-9 0.6 1 6.853 7.72E-05 -- -- -- --
PCB 179 52663-64-6 0.6 1 6.443 2.07E-04 -- -- -- --
PCB 180 35065-29-3 0.4 1 7.073 2.96E-05 -- -- -- --
PCB 181 74472-47-2 1 3 6.823 1.50E-04 -- -- -- --
PCB 182 60145-23-5 1 3 6.913 1.22E-04 -- -- -- --
PCB 183 52663-69-1 1 3 6.913 1.22E-04 -- -- -- --
PCB 184 74472-48-3 1 3 6.563 2.74E-04 -- -- -- --
PCB 185 52712-05-7 1 3 6.823 1.50E-04 -- -- -- --
PCB 186 74472-49-4 1 3 6.403 4.05E-04 -- -- -- --
PCB 187 52663-68-0 0.5 1 6.883 6.22E-05 -- -- -- --
PCB 188 74487-85-7 0.6 1 6.533 1.69E-04 50-150 50-150 50 --
PCB 189 39635-31-9 0.5 1 7.423 1.70E-05 50-150 50-150 50 --
PCB 190 41411-64-7 0.6 1 7.173 3.86E-05 -- -- -- --
PCB 191 74472-50-7 1 3 7.263 5.73E-05 -- -- -- --
PCB 192 74472-51-8 1 3 7.233 6.14E-05 -- -- -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 

PCB 193 69782-91-8 0.4 1 7.233 2.05E-05 -- -- -- --
PCB 194 35694-08-7 0.4 1 7.513 1.30E-05 -- -- -- --
PCB 195 52663-78-2 1 3 7.273 5.73E-05 -- -- -- --
PCB 196 42740-50-1 1 3 7.363 4.66E-05 -- -- -- --
PCB 197 33091-17-7 0.6 3 7.013 6.07E-05 -- -- -- --
PCB 198 68194-17-2 0.5 1 7.333 2.32E-05 -- -- -- --
PCB 199 52663-75-9 0.5 1 6.913 6.11E-05 -- -- -- --
PCB 200 52663-73-7 0.6 3 6.983 6.50E-05 -- -- -- --
PCB 201 40186-71-8 1 3 7.333 5.11E-05 -- -- -- --
PCB 202 2136-99-4 1 3 6.953 1.23E-04 50-150 50-150 50 --
PCB 203 52663-76-0 1 3 7.363 4.77E-05 -- -- -- --
PCB 204 74472-52-9 1 3 7.013 1.09E-04 -- -- -- --
PCB 205 74472-53-0 1 3 7.713 2.18E-05 50-150 50-150 50 --
PCB 206 40186-72-9 1 3 7.803 1.77E-05 50-150 50-150 50 --
PCB 207 52663-79-3 1 3 7.453 3.96E-05 -- -- -- --
PCB 208 52663-77-1 1 3 7.423 4.34E-05 50-150 50-150 50 --
PCB 209 2051-24-3 0.4 1 7.893 4.80E-06 50-150 50-150 50 --
PCB 1L --- --- --- 15-140 15-140 -- 15-150 
PCB 3L --- --- --- 15-140 15-140 -- 15-150 
PCB 4L --- --- --- 30-140 30-140 -- 25-150 
PCB 15L --- --- --- 30-140 30-140 -- 25-150 
PCB 19L --- --- --- 30-140 30-140 -- 25-150 
PCB 37L --- --- --- 30-140 30-140 -- 25-150 
PCB 54L --- --- --- 30-140 30-140 -- 25-150 
PCB 77L --- --- --- 30-140 30-140 -- 25-150 
PCB 81L --- --- --- 30-140 30-140 -- 25-150 
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene 

Analyte CAS No. 

Reporting 
Limits in 

Polyethylene 

Method Detection 
Limit (MDL) in 

Porewater 
LCS MS/MSD Precision Labeled 

Compound 

MDL MRL 
Log Kpe-w 

Cw 

(ng/L) 
% Recovery % Recovery 

Relative 
Percent 

Difference 
% Recovery

(ng/g PE) 
PCB 104L --- --- --- 30-140 30-140 -- 25-150 
PCB 105L --- --- --- 30-140 30-140 -- 25-150 
PCB 114L --- --- --- 30-140 30-140 -- 25-150 
PCB 118L --- --- --- 30-140 30-140 -- 25-150 
PCB 123L --- --- --- 30-140 30-140 -- 25-150 
PCB 126L --- --- --- 30-140 30-140 -- 25-150 
PCB 155L --- --- --- 30-140 30-140 -- 25-150 
PCB 156L --- --- --- 30-140 30-140 -- 25-150 
PCB 157L --- --- --- 30-140 30-140 -- 25-150 
PCB 167L --- --- --- 30-140 30-140 -- 25-150 
PCB 169L --- --- --- 30-140 30-140 -- 25-150 
PCB 188L --- --- --- 30-140 30-140 -- 25-150 
PCB 189L --- --- --- 30-140 30-140 -- 25-150 
PCB 202L --- --- --- 30-140 30-140 -- 25-150 
PCB 205L --- --- --- 30-140 30-140 -- 25-150 
PCB 206L --- --- --- 30-140 30-140 -- 25-150 
PCB 208L --- --- --- 30-140 30-140 -- 25-150 
PCB 209L --- --- --- 30-140 30-140 -- 25-150 
PCB 28L --- --- --- 40-125 40-125 -- 30-135 

PCB 111L --- --- --- 40-125 40-125 -- 30-135 
PCB 178L --- --- --- 40-125 40-125 -- 30-135 

Acronyms: 
Cw = Concentration in Water MDL = Method Detection Limit 
L = Labeled MRL = Method Reporting Limit 
LCS = Laboratory Control Sample MS/MSD = Martix Spike/Matrix Spike Duplicate 
Log Kpe-w = polyethylene-water partitioning coeff PCB = Polychlorinated biphenyl 

PE = polyethylene 
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Table 5-3. Sample Preparation and Analysis Method Summary for Sediment Samples 

Analyte 
Preparation 

Method Procedure Analytical Method Procedure 
Total Solids SW160.3 Oven dry SW160.3 Gravimetric 
Total Organic Carbon Plumb 1981 Acid pretreatment Plumb et al ., 1981 Combustion; colormetric titration 
Black Carbons Gustafsson 1997 Dry & Grind to 60 mesh Gustafsson 1997 Combustion; IR 
Grain Size PSEP Oven dry PSEP 1986 Sieves and pipette 

PCB Aroclors 

SW3546 Microwave extraction 

SW8082A GC/ECDSW3665A Sulfuric acid cleanup 
SW3630C Silica gel cleanup 
SW3660B Sulfur cleanup 

PCB Congeners 
SW3541 Automated Soxhlet Extraction 

EPA1668C HRGC/HRMS
SW3640A Gel permeation chromatography 

Notes: 

ALS SOP No. GEN- GEN- BLACK C SOOT PREP, September 20, 2010 

EPA 1668C - Method 1668C: Chlorinated Biphenyl Congeners in Water, Soil, Sediment, Biosolids, and Tissue by HRGC/HRMS, USEPA, April 2010. 

GC/ECD - Gas chromatography/electron capture detector 

HRGC - High resolution gas chromatography 

HRMS - High resolution mass spectrometer 

PSEP 1986 - Puget Sound Estuary Program (PSEP) Recommended Protocols for Measuring Conventional Sediment Variables in Puget Sound, Puget Sound Water Quality 
Authority, March 1986.
 

SIM - Selective ion monitoring
 

SW Methods - USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third Edition , 1998.
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 5-4. Parameters Used to Evaluate Data Quality 

Data Quality Indicators QC Parameters 

Precision 

RPD values of: 
(1) LCS/LCS Duplicate 
(2) MS/MSD 
(3) Field Duplicates 

Accuracy/Bias 

Percent Recovery (%R) or Percent Difference (%D) values 
of: 
(1) Initial Calibration and Calibration Verification 
(2) LCS 
(3) MS 
(4) Surrogate Spikes 
Results of: 
(1) Instrument and Calibration Blank 
(2) Method (Preparation) Blank 
(3) Trip Blank 
(4) Equipment Rinsate Blank 

Representativeness 
Results of All Blanks 
Sample Integrity (CoC and Sample Receipt Forms) 
Holding Times 

Comparability 
Sample-specific reporting limits 
Sample Collection Methods 
Laboratory Analytical Methods 

Completeness 
Data qualifiers 
Laboratory deliverables 
Requested/Reported valid results 

Sensitivity MDLs and MRLs 

Notes: 
LCS – Laboratory Control Sample 
MS/MSD - Matrix spike/matrix spike duplicate 
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Porewater Sampling and Analysis Plan 
River Mile 11 East 

May 2014 
Table 5-5. Laboratory Method Detections, Method Reporting 
Limits for Sediment Analyses 

Analytes CAS # 

Lab Limits 

MDLs MRLs 
Conventional Inorganic Parameters (mg/kg) 

Total Solids - - 0.10% 
Total Organic Carbon - 0.02% 0.05% 
Black Carbon - 0.01% 0.01% 
Grain Size - 0.10% 0.10% 

PCBs Aroclors (µg/kg) 
Aroclor 1016 12674-11-2 2.1 10 
Aroclor 1221 11104-28-2 2.1 10 
Aroclor 1232 11141-16-5 2.1 10 
Aroclor 1242 53469-21-9 2.1 10 
Aroclor 1248 12672-29-6 2.1 10 
Aroclor 1254 11097-69-1 2.1 10 
Aroclor 1260 11096-82-5 2.1 10 
Aroclor 1262 37324-23-5 2.1 10 
Aroclor 1268 11100-14-4 2.1 10 

Notes: 
MDL = method detection limit
 
mg/kg=milligram per kilogram
 

MRL = method reporting limit

 µg/kg=microgram per kilogram.
 
MRLs and MDLs are based on 2011 performance audits conducted by ALS.
 
PCB = Polychlorinated biphenyl
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River Mile 11 East 

May 2014 

Table 5-6. Accuracy and Precision Control Criteria for Chemicals in Sediments 

Analyte 
Analytical 

Surrogate Spike 
Accuracy 1 LCS Accuracy 

Matrix 
Spike Precision (RPD or 

%RSD)Method (% Rec.) 2 (% Rec.) (% Rec.) 
Conventional Inorganic Parameters 

Solids, Total SW160.3 NA NA NA ≤20 
Total Volatile Solids PSEP NA NA NA ≤20 
Total Organic Carbon PSEP NA 80-120 75-125 %RSD≤20 
Grain Size PSEP NA NA NA %RSD≤20 
Black Carbon Gustafsson NA 80-120 75-125 ≤20 

PCB Aroclors 
Aroclor 1016 SW8082 NA 53-100 53-100 ≤40 
Aroclor 1260 SW8082 NA 58-112 58-112 ≤40 
Decachlorobiphenyl SW8082 35-119 NA NA NA 
Tetrachloro-m-xylene SW8082 33-143 NA NA NA 

Notes: 
1. Listed surrogate spike, precision, and accuracy control limits based on in-house performance statistics of ALS Inc. The values are subject to change 
as the laboratory is updating the control limits per EPA requirements. 
2. % Rec. = Percent recovery 
LCS = Laboratory Control Sample 

PCB = Polychlorinated biphenyl 

PCB = Polychlorinated biphenyl 
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 1 2051-60-7 8 20 50-150 50-150 50 --
PCB 2 2051-61-8 0.4 1 -- -- -- --
PCB 3 2051-62-9 9 20 50-150 50-150 50 --
PCB 4 13029-08-8 17 50 50-150 50-150 50 --
PCB 5 16605-91-7 1 5 -- -- -- --
PCB 6 25569-80-6 1 5 -- -- -- --
PCB 7 33284-50-3 2 5 -- -- -- --
PCB 8 34883-43-7 12 50 -- -- -- --
PCB 9 34883-39-1 2 5 -- -- -- --

PCB 10 33146-45-1 2 5 -- -- -- --
PCB 11 2050-67-1 10 100 -- -- -- --
PCB 12 2974-92-7 3  10  -- -- -- --
PCB 13 2974-90-5 3  10  -- -- -- --
PCB 14 34883-41-5 3  10  -- -- -- --
PCB 15 2050-68-2 18 50 50-150 50-150 50 --
PCB 16 38444-78-9 4  10  -- -- -- --
PCB 17 37680-66-3 9  20  -- -- -- --
PCB 18 37680-65-2 20 50 -- -- -- --
PCB 19 38444-73-4 4 10 50-150 50-150 50 --
PCB 20 38444-84-7 19 50 -- -- -- --
PCB 21 55702-46-0 5  20  -- -- -- --
PCB 22 38444-85-8 9  20  -- -- -- --
PCB 23 55720-44-0 5  20  -- -- -- --
PCB 24 55702-45-9 5  20  -- -- -- --
PCB 25 55712-37-3 5  20  -- -- -- --
PCB 26 38444-81-4 8  20  -- -- -- --
PCB 27 38444-76-7 6  20  -- -- -- --
PCB 28 7012-37-5 19 50 -- -- -- --
PCB 29 15862-07-4 8  20  -- -- -- --
PCB 30 35693-92-6 20 50 -- -- -- --
PCB 31 16606-02-3 15 50 -- -- -- --
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 32 38444-77-8 8  20  -- -- -- --
PCB 33 38444-86-9 5  20  -- -- -- --
PCB 34 37680-68-5 7  20  -- -- -- --
PCB 35 37680-69-6 8  20  -- -- -- --
PCB 36 38444-87-0 8  20  -- -- -- --
PCB 37 38444-90-5 13 50 50-150 50-150 50 --
PCB 38 53555-66-1 8 20 -- -- -- --
PCB 39 38444-88-1 9 20 -- -- -- --
PCB 40 38444-93-8 12 50 -- -- -- --
PCB 41 52663-59-9 12 50 -- -- -- --
PCB 42 36559-22-5 6  20  -- -- -- --
PCB 43 70362-46-8 9  50  -- -- -- --
PCB 44 41464-39-5 19 50 -- -- -- --
PCB 45 70362-45-7 5  20  -- -- -- --
PCB 46 41464-47-5 10 20 -- -- -- --
PCB 47 2437-79-8 19 50 -- -- -- --
PCB 48 70362-47-9 8  20  -- -- -- --
PCB 49 41464-40-8 11 50 -- -- -- --
PCB 50 62796-65-0 6  20  -- -- -- --
PCB 51 68194-04-7 5  20  -- -- -- --
PCB 52 35693-99-3 19 50 -- -- -- --
PCB 53 41464-41-9 6  20  -- -- -- --
PCB 54 15968-05-5 12 50 50-150 50-150 50 --
PCB 55 74338-24-2 12 50 -- -- -- --
PCB 56 41464-43-1 10 20 -- -- -- --
PCB 57 74472-33-6 12 50 -- -- -- --
PCB 58 41464-49-7 13 50 -- -- -- --
PCB 59 74472-33-6 6  20  -- -- -- --
PCB 60 33025-41-1 13 50 -- -- -- --
PCB 61 33284-53-6 17 50 -- -- -- --
PCB 62 54230-22-7 6  20  -- -- -- --
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 63 74472-34-7 14 50 -- -- -- --
PCB 64 52663-58-8 7  20  -- -- -- --
PCB 65 33284-54-7 19 50 -- -- -- --
PCB 66 32598-10-0 16 50 -- -- -- --
PCB 67 73575-53-8 15 50 -- -- -- --
PCB 68 73575-52-7 15 50 -- -- -- --
PCB 69 60233-24-1 11 50 -- -- -- --
PCB 70 32598-11-1 17 50 -- -- -- --
PCB 71 41464-46-4 12 50 -- -- -- --
PCB 72 41464-42-0 16 50 -- -- -- --
PCB 73 74338-23-1 9 50 -- -- -- --
PCB 74 32690-93-0 17 50 -- -- -- --
PCB 75 32598-12-2 6  20  -- -- -- --
PCB 76 70362-48-0 17 50 -- -- -- --
PCB 77 32598-13-3 17 50 50-150 50-150 50 --
PCB 78 70362-49-1 17 50 -- -- -- --
PCB 79 41464-48-6 17 50 -- -- -- --
PCB 80 33284-52-5 18 50 -- -- -- --
PCB 81 70362-50-4 18 50 50-150 50-150 50 --
PCB 82 52663-62-4 13 50 -- -- -- --
PCB 83 60145-20-2 22 50 -- -- -- --
PCB 84 52663-60-2 12 50 -- -- -- --
PCB 85 65510-45-4 10 20 -- -- -- --
PCB 86 55312-69-1 15 50 -- -- -- --
PCB 87 38380-02-8 15 50 -- -- -- --
PCB 88 55215-17-3 12 50 -- -- -- --
PCB 89 73575-57-2 19 50 -- -- -- --
PCB 90 68194-07-0 24 100 -- -- -- --
PCB 91 68194-05-8 12 50 -- -- -- --
PCB 92 52663-61-3 12 50 -- -- -- --
PCB 93 73575-56-1 22 50 -- -- -- --
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 94 73575-55-0 12 50 -- -- -- --
PCB 95 38379-99-6 22 50 -- -- -- --
PCB 96 73575-54-9 21 50 -- -- -- --
PCB 97 41464-51-1 15 50 -- -- -- --
PCB 98 60233-25-2 22 50 -- -- -- --
PCB 99 38380-01-7 22 50 -- -- -- --
PCB 100 39485-83-1 22 50 -- -- -- --
PCB 101 37680-73-2 24 100 -- -- -- --
PCB 102 68194-06-9 22 50 -- -- -- --
PCB 103 60145-21-3 23 50 -- -- -- --
PCB 104 56558-16-8 23 50 50-150 50-150 50 --
PCB 105 32598-14-4 11 20 50-150 50-150 50 --
PCB 106 70424-69-0 14 50 -- -- -- --
PCB 107 70424-68-9 10 20 -- -- -- --
PCB 108 70362-41-3 27 100 -- -- -- --
PCB 109 74472-35-8 15 50 -- -- -- --
PCB 110 38380-03-9 24 100 -- -- -- --
PCB 111 39635-32-0 24 100 -- -- -- --
PCB 112 74472-36-9 25 100 -- -- -- --
PCB 113 68194-10-5 24 100 -- -- -- --
PCB 114 74472-37-0 12 50 50-150 50-150 50 --
PCB 115 74472-38-1 24 100 -- -- -- --
PCB 116 18259-05-7 10 20 -- -- -- --
PCB 117 68194-11-6 10 20 -- -- -- --
PCB 118 31508-00-6 19 50 50-150 50-150 50 --
PCB 119 56558-17-9 15 50 -- -- -- --
PCB 120 68194-12-7 15 50 -- -- -- --
PCB 121 56558-18-0 21 50 -- -- -- --
PCB 122 76842-07-4 12 50 -- -- -- --
PCB 123 65510-44-3 15 50 50-150 50-150 50 --
PCB 124 70424-70-3 27 100 -- -- -- --
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 125 74472-39-2 15 50 -- -- -- --
PCB 126 57465-28-8 14 50 50-150 50-150 50 --
PCB 127 39635-33-1 28 100 -- -- -- --
PCB 128 38380-07-3 12 50 -- -- -- --
PCB 129 55215-18-4 21 50 -- -- -- --
PCB 130 52663-66-8 14 50 -- -- -- --
PCB 131 61798-70-7 12 50 -- -- -- --
PCB 132 38380-05-1 12 50 -- -- -- --
PCB 133 35694-04-3 17 50 -- -- -- --
PCB 134 52704-70-8 13 50 -- -- -- --
PCB 135 52744-13-5 11 50 -- -- -- --
PCB 136 38411-22-2 9  20  -- -- -- --
PCB 137 35694-06-5 30 100 -- -- -- --
PCB 138 35065-28-2 21 50 -- -- -- --
PCB 139 56030-56-9 20 50 -- -- -- --
PCB 140 59291-64-4 20 50 -- -- -- --
PCB 141 52712-04-6 9  20  -- -- -- --
PCB 142 41411-61-4 31 100 -- -- -- --
PCB 143 68194-15-0 13 50 -- -- -- --
PCB 144 68194-14-9 17 50 -- -- -- --
PCB 145 74472-40-5 32 100 -- -- -- --
PCB 146 51908-16-8 18 50 -- -- -- --
PCB 147 68194-13-8 18 50 -- -- -- --
PCB 148 74472-41-6 32 100 -- -- -- --
PCB 149 38380-04-0 18 50 -- -- -- --
PCB 150 68194-08-1 33 100 -- -- -- --
PCB 151 52663-63-5 11 50 -- -- -- --
PCB 152 68194-09-2 24 100 -- -- -- --
PCB 153 35065-27-1 13 50 -- -- -- --
PCB 154 60145-22-4 11 50 -- -- -- --
PCB 155 33979-03-2 34 100 50-150 50-150 50 --
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 156 38380-08-4 13 50 50-150 50-150 50 --
PCB 157 69782-90-7 13 50 50-150 50-150 50 --
PCB 158 74472-42-7 10 20 -- -- -- --
PCB 159 39635-35-3 35 100 -- -- -- --
PCB 160 41411-62-5 21 50 -- -- -- --
PCB 161 74472-43-8 35 100 -- -- -- --
PCB 162 39635-34-2 35 100 -- -- -- --
PCB 163 74472-44-9 21 50 -- -- -- --
PCB 164 74472-45-0 14 100 -- -- -- --
PCB 165 74472-46-1 36 100 -- -- -- --
PCB 166 41411-63-6 12 50 -- -- -- --
PCB 167 52663-72-6 11 50 50-150 50-150 50 --
PCB 168 59291-65-5 13 50 -- -- -- --
PCB 169 32774-16-6 16 50 50-150 50-150 50 --
PCB 170 35065-30-6 16 50 -- -- -- --
PCB 171 52663-71-5 37 100 -- -- -- --
PCB 172 52663-74-8 38 100 -- -- -- --
PCB 173 68194-16-1 37 100 -- -- -- --
PCB 174 38411-25-5 19 50 -- -- -- --
PCB 175 40186-70-7 38 100 -- -- -- --
PCB 176 52663-65-7 39 100 -- -- -- --
PCB 177 52663-70-4 14 50 -- -- -- --
PCB 178 52663-67-9 22 50 -- -- -- --
PCB 179 52663-64-6 23 50 -- -- -- --
PCB 180 35065-29-3 14 50 -- -- -- --
PCB 181 74472-47-2 40 100 -- -- -- --
PCB 182 60145-23-5 40 100 -- -- -- --
PCB 183 52663-69-1 40 100 -- -- -- --
PCB 184 74472-48-3 40 100 -- -- -- --
PCB 185 52712-05-7 40 100 -- -- -- --
PCB 186 74472-49-4 41 100 -- -- -- --
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 187 52663-68-0 19 50 -- -- -- --
PCB 188 74487-85-7 23 50 50-150 50-150 50 --
PCB 189 39635-31-9 18 50 50-150 50-150 50 --
PCB 190 41411-64-7 23 50 -- -- -- --
PCB 191 74472-50-7 42 100 -- -- -- --
PCB 192 74472-51-8 42 100 -- -- -- --
PCB 193 69782-91-8 14 50 -- -- -- --
PCB 194 35694-08-7 17 50 -- -- -- --
PCB 195 52663-78-2 43 100 -- -- -- --
PCB 196 42740-50-1 43 100 -- -- -- --
PCB 197 33091-17-7 25 100 -- -- -- --
PCB 198 68194-17-2 20 50 -- -- -- --
PCB 199 52663-75-9 20 50 -- -- -- --
PCB 200 52663-73-7 25 100 -- -- -- --
PCB 201 40186-71-8 44 100 -- -- -- --
PCB 202 2136-99-4 44 100 50-150 50-150 50 --
PCB 203 52663-76-0 44 100 -- -- -- --
PCB 204 74472-52-9 45 100 -- -- -- --
PCB 205 74472-53-0 45 100 50-150 50-150 50 --
PCB 206 40186-72-9 45 100 50-150 50-150 50 --
PCB 207 52663-79-3 45 100 -- -- -- --
PCB 208 52663-77-1 46 100 50-150 50-150 50 --
PCB 209 2051-24-3 15 50 50-150 50-150 50 --
PCB 1L -- -- -- 15-140 15-140 -- 15-150 
PCB 3L -- -- -- 15-140 15-140 -- 15-150 
PCB 4L -- -- -- 30-140 30-140 -- 25-150 
PCB 15L -- -- -- 30-140 30-140 -- 25-150 
PCB 19L -- -- -- 30-140 30-140 -- 25-150 
PCB 37L -- -- -- 30-140 30-140 -- 25-150 
PCB 54L -- -- -- 30-140 30-140 -- 25-150 
PCB 77L -- -- -- 30-140 30-140 -- 25-150 
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments 

Analyte CAS No. 
MDL MRL LCS MS/MSD Precision Labeled 

Compound 

(ng/Kg) % Recovery % Recovery Relative % 
Difference % Recovery 

PCB 81L -- -- -- 30-140 30-140 -- 25-150 
PCB 104L -- -- -- 30-140 30-140 -- 25-150 
PCB 105L -- -- -- 30-140 30-140 -- 25-150 
PCB 114L -- -- -- 30-140 30-140 -- 25-150 
PCB 118L -- -- -- 30-140 30-140 -- 25-150 
PCB 123L -- -- -- 30-140 30-140 -- 25-150 
PCB 126L -- -- -- 30-140 30-140 -- 25-150 
PCB 155L -- -- -- 30-140 30-140 -- 25-150 
PCB 156L -- -- -- 30-140 30-140 -- 25-150 
PCB 157L -- -- -- 30-140 30-140 -- 25-150 
PCB 167L -- -- -- 30-140 30-140 -- 25-150 
PCB 169L -- -- -- 30-140 30-140 -- 25-150 
PCB 188L -- -- -- 30-140 30-140 -- 25-150 
PCB 189L -- -- -- 30-140 30-140 -- 25-150 
PCB 202L -- -- -- 30-140 30-140 -- 25-150 
PCB 205L -- -- -- 30-140 30-140 -- 25-150 
PCB 206L -- -- -- 30-140 30-140 -- 25-150 
PCB 208L -- -- -- 30-140 30-140 -- 25-150 
PCB 209L -- -- -- 30-140 30-140 -- 25-150 
PCB 28L -- -- -- 40-125 40-125 -- 30-135 
PCB 111L -- -- -- 40-125 40-125 -- 30-135 
PCB 178L -- -- -- 40-125 40-125 -- 30-135 

Acronyms: 
L = Labeled MS/MSD = Martix Spike/Matrix Spike Duplicate 
LCS = Laboratory Control Sample ng/Kg = nanogram/kilogram 
MDL = Method Detection Limit PCB = Polychlorinated biphenyl 
MRL = Method Reporting Limit 
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Table 7-1. Schedule for Project Deliverables 

Activity Work Product Schedule 

Porewater Sampling and Analysis 
Plan 

Draft Porewater SAP March 4, 2014 

Final Porewater SAP Due to EPA Team: 
May 23, 2014 

Porewater SAP HASP 
Draft HASP June 22, 2014 - 6 weeks ahead of expected passive sampler placement 

Final HASP Due to EPA Team: 
30 days after receipt of EPA Team comments on the draft 

Passive Sampler Placement None Targeted for early August 20141 

Passive Sampler Retrieval None Targeted for mid-October 1 

Porewater Field Sampling and Draft Porewater Report Due to EPA Team: 
90 days after PED Retrieval 

Data Report 
Final Porewater Report Due to EPA Team: 

30 days after receipt of EPA Team comments on the draft 

Implementability Study 
Draft Implementability Report Due to EPA Team: 

60 days after submission of the Draft Porewater Report to EPA 

Final Implementability Report Due to EPA Team: 
30 days after receipt of EPA Team comments on the draft 

Recontamination Evaluation 

Draft Recontamination 
Assessment Report 

Due to EPA Team: 
60 days after submission of the Draft Porewater Report to EPA 

Final Recontamination 
Assessment Report 

Due to EPA Team: 
30 days after receipt of EPA Team comments on the draft 

Notes: 
1. Passive sampler placement will target a period when the Willamette River stage is at its lowest and is currently scheduled to occur in early August 2014. Passive sampler retrieval will 
occur approximately 60 days after placement. The target passive sampler placement date is targeted for late August 2014 through mid-October but the actual installation and retrieval 
schedule is contingent upon vessel traffic considerations at the Glacier NW and Cargill Docks. 
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FIGURE 1-1
 
Project Area Map
 

River Mile 11 East 
Porewater Sampling 

and Analysis Plan 

Willamette River 
Portland, Oregon 

LEGEND 
RM11E Project Area 
(dashed line indicates 
inferred top of bank) 

Shoreline Properties 

U.S. Army Corps of Engineers 
UNKELES Navigation Channel FAMILY LLC 
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MAP NOTES: 
Date: February 27, 2014 
RM = River Mile 
1. The locations of all features shown are approximate. 
2. RM11E Project Area includes AOPC 25 and 
the adjacent riverbank area to the top of bank. 
3. Air photo taken fall 2012 by METRO. 
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Figure 2-1
Willamette River Stage 

Porewater Sampling Analysis Plan
River Mile 11 East 

Portland, OR 

Notes: 

OHWM = Ordinary High Water Mark, refers to 
upper edge of the riverbank and defines the 
elevation beyond which inundation by the river 
is limited to extreme flow events, which occur 
approximately every 5 years. 

MHWM = Mean High Water Mark, refers to the 
elevation defining the shoreline boundary of the 
Portland Harbor Superfund Site and is based on 
DEQ memorandum dated July 9, 2003 to EPA 
regarding the upland/in-water boundary for the 
Superfund Site (DEQ 2003b). 

MLWM = Mean Low Water Mark, refers to the 
average approximate average low water height. 

Sampling Period = approximate time of the year 
to collect groundwater samples during a lower 
river stage height. 
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MAP NOTES: 
Date: February 26, 2014 
FS = Feasibility Study 
RAL = Remedial Action Level 
RM = River Mile 
1. The locations of all features shown are approximate. 
2. The comprehensive benthic risk areas and FS RAL footprint is 
consistent with the information presented in the Draft FS report 
for the Portland Harbor (Anchor QEA et al., 2012). 

0 100 200 
3. Engineered Cap Zone and In-Situ Treatment Areas digitized 
from Figure 2.6-2K of the FS. Feet 
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MAP NOTES: 
Date: February 27, 2014 
FS = Feasibility Study 
PCB = Polychlorinated Biphenyl 
RAL = Remedial Action Level 

4. Total PCBs were calculated using the Portland Harbor Remedial Investigation (RI) 
data rules and calculated totals are the sum of all detected concentrations; non-detected 
concentrations are treated as zero. 
5. The breakdown of total PCB concentrations is consistent with each of the remedial 

Total PCBs in Bank Soils and Surface Sediment 

<75 ug/kg >500 - 750 ug/kg 
RM = River Mile 
1. The locations of all features shown are approximate. 
2. The comprehensive benthic risk areas are consistent with the 
information presented in the Draft FS report for the Portland Harbor 
(Anchor QEA et al., 2012). 
3. Source of existing sediment sample locations is LWG SCRA Database 
(Integral et al., 2011) and RM11E Field and Data Reports (GSI, 2010). 

alternatives (B through F) presented in the Draft FS report for the Portland Harbor 
(Anchor QEA et al., 2012). 
6.Two multi-point composite samples, collected from the upper and lower riverbank in the 
southwest corner of the Glacier NW property are included in this figure and the data are 
presented in Glacier NW’s Riverbank Soil Source Control Screening Evaluation (ERM, 2013). 
7. New surface sediment data (RM11E-G076, -G077, -G079) collected as part of the RM11E 
Supplemental RI/FS are included in this figure. 
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Maximum Total PCB Concentrations WR-344 
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MAP NOTES: 
Date: February 27, 2014 4. Total PCBs were calculated using the Portland Harbor Remedial Investigation (RI) Maximum Total PCBs in Subsurface Sediment 
FS = Feasibility Study data rules and calculated totals are the sum of all detected concentrations; non-detected 
PCB = Polychlorinated Biphenyl concentrations are treated as zero. 
RM = River Mile 5. The breakdown of total PCB concentrations is consistent with each of the remedial <75 ug/kg >500 - 750 ug/kg 
1. The locations of all features shown are approximate. alternatives (B through F) presented in the Draft FS report for the Portland Harbor 
2. The proposed porewater sampling station is co-located with previously (Anchor QEA et al., 2012). >75 - 200 ug/kg >750 - 1,000 ug/kg 
collected surface sediment grab sampling locations, which differs slightly 0 100 200 
from the paired subsurface sediment core locations. >200 - 500 ug/kg >1,000 ug/kg 3. Source of existing sediment sample locations is LWG SCRA Database 
(Integral et al., 2011) and RM11E Field and Data Reports (GSI, 2010). Feet 

Document Path: P:\Portland\487-DOF\GIS\Project_mxds\Porewater_SAP\Figure2-4_Max_Total_PCBs_Subsurface_Sediment.mxd 



 

 
   

  

 

 

  

Attachment 1 

RM11E Field Forms 

Porewater Sampling and Analysis Plan 
River Mile 11 East - Portland, Oregon May 2014 
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FIELD CHANGE REQUEST (FCR) FORM
 

Project Name: River Mile 11 East, Supplemental RI/FS Investigation 

FCR Number: _____________________ FCR Date:_____________________ 


Prepared for: Sean Sheldrake, EPA         


Summary: 


Description of Proposed Modification: 

Reasons for Modification: 

Schedule Impacts: 

Submitted by: 

Project Manager: Date:____________________________ 

Approved by: 

EPA Representative: Date:____________________________ 
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 Sediment Core Drive Log 

Job: Core Location: 

Job No: Date: Time: 

Field Reps: Attempt #: Accept/Reject 

Contractor: Sample Method: 

Proposed Coordinates Actual Coordinates 

N: E: N: E: 

Mudline: Mudline: 

Core Drive: Core Drive: Core Recovery: 

DTS Boat:  DTS Lead Line: 

Mudline Elevation: 

Description: 
(free fall, fingers inverted, vibration needed to drive/extract, 
estimation of density, debris encountered, slopes, refusal, 

mudline conditions, drive action, etc.) 

C
ore Tube Length: 

Total Drive:  Length Recovered: 

Notes:

Tide Measurements (Datum: ) 

Time/Height: 

Time/Height: 

Measurement (to nearest 0.1 foot): 

Avg. % Recovery: 

Avg. % Compaction: 

Section: Length: 

A  = 

Description 
at Cuts: 

B 

C 

= 

= 

D = 

f:/fieldforms/sedimentcoredrivelog 

tthompson
Typewritten Text

tthompson
Typewritten Text

tthompson
Typewritten Text



 

CORE LOG
 

Project:  RM11E Porewater Sampling Station ID: Location: Portland, OR Page _____  of _____ 

Latitude: Longitude: Name of Driller: Drilling Firm: 

Time: Date: Core Type : Core Size: 4" OD Aluminum; 3.75" ID 

Mudline: Elevation Datum: Penetration: Acquisition: 
Tide Time/Height Tide Time/Height Percent Recovery: Accept/Reject: Accept Reject 

Date Logged: Time Logged: Name of Core Logger: 

Depth 

(unit) 

Sampling 
USCS group name, color, grain size range, minor constituents, plasticity, odor, sheen, moisture content, texture, wethering, 
cementation, geologic interpretation, etcUSCS Munsel 

Color PID Sample 
Depth 

Sample 
Number 



Chain	of	Custody		Record	&	Laboratory	Analysis	Request 
Science and Engineering for the Environment LLC 
4401 Latona NE 
Seattle, WA 98105 
206-418-6173 

Lab Assigned Number: 
Turn-around Requested: Normal Date: 

Client Company: Phone: Page: of 

Client Contact: Tim Thompson 206-418-6173 No. of 
Coolers: 

Cooler 
Temps: 

Client Project Name: Analysis Requested Notes/Comments 
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 Client Project #: 
Samplers: SEE, GIS 

Sample ID Date Time Matrix No. 
Containers 

Comments/Special Instructions Relinqushed by: (Signature) Received by: (Signature) Relinquished by: (Signature) Received by: (Signature) 

Printed Name: Tim Thompson Printed Name: Printed Name: Printed Name: 

Company: SEE 
Company: Company: Company: 

Date & Time: Date & Time: Date & Time: Date & Time: 



 

 
   

  

 

 

 

 

 

 

  

  

Attachment 2 

Inadvertent Discovery Plan 

Porewater Sampling and Analysis Plan 
River Mile 11 East - Portland, Oregon May 2014 



 
   

  

 

 

 

Attachment 2 

Plan and Procedures for the Inadvertent Discovery of Cultural 
Resources and Human Skeletal Remains 
RM11E Project Area, Portland, Oregon 

The RM11E Participation Group plans to conduct surface sediment sampling concurrent with 
porewater sampling efforts as part of the Supplemental Remedial Investigation and Feasibility 
Study (RI/FS). This work is being conducted pursuant to the Statement of Work (SOW) 
contained within the Administrative Settlement Agreement and Order on Consent (Settlement 
Agreement) (U.S. Environmental Protection Agency [EPA] Region 10, CERCLA Docket No. 10-
2013-0087). These investigations are supplementary to the RI/FS for the Portland Harbor 
Superfund Site and are targeted to facilitate selection and design of a final remedy at the RM11E 
Project Area. 

The following Inadvertent Discovery Plan (IDP) outlines procedures to follow, in accordance 
with state and federal laws, if archaeological materials or human remains are discovered. 

Introduction 
Cultural resources are extremely important to our Tribal nations and to our state’s sense of 
identity and history. Tribal cultural resources can include ceremonial artifacts and objects at 
burial sites. The locations of burials and their associated human remains are also of great 
importance to the traditions and identity of Tribes. Properties that contain cultural resources are 
of critical significance to Tribal nations.  Therefore, it is extremely important that identification 
and protection of cultural resources be considered carefully in planning for any ground-
disturbing activities at a site. 

The Cultural Resource Monitoring River Mile 11 East Focused Sediment Characterization, Willamette 
River, Portland, Multnomah County, Oregon identified a moderate to high likelihood that 
archaeologically sensitive artifacts exist onsite (SWCA, 2010).  Previous RM11E sediment 
investigations found numerous historic debris, which consisted of a mix of fragments including 
brick, nails, unknown metal, glass, ceramics, wood and plastic as well as recent anthropogenic 
debris mixed in with river sediments of sand, gravel, and silt. The debris appeared to be the 
result of a large amount of land-derived debris and fill pushed into the Willamette River 
channel during shoreline demolition events and historic structures at sites. No prehistoric 
archaeological materials or evidence of intact subsurface prehistoric cultural deposits were 
observed during the course of previous work. 
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This document provides guidelines should someone discover a cultural or archaeological 
resource onsite. It is important that workers onsite comply with applicable state and federal 
laws protecting these cultural resources.  

Recognizing Cultural Resources 
A cultural resource discovery could be prehistoric or historic. Examples include: 

• 	 An accumulation of shell, burned rocks, or other food related materials, 

• 	 Bones or small pieces of bone, 

• 	 An area of charcoal or very dark stained soil with artifacts, 

• 	 Stone tools or waste flakes (i.e. an arrowhead, or stone chips), 

• 	 Clusters of tin cans or bottles, logging or agricultural equipment that appear to be older 
than 50 years, 

• 	 Buried railroad tracks, decking, or other industrial materials. 

When in doubt, assume the material is a cultural resource. 

Inadvertent Discovery Plan Procedures 
Due to the potential to encounter archaeologically sensitive artifacts in the RM11E Project Area, 
David Ellis of Willamette Cultural Resources Associates, LTD. (Willamette CRA) and his team 
will be retained to oversee potential cultural resources found on the Site during surface 
sediment sampling activities. Mr. Ellis has provided training to GSI field staff to define what 
kind of artifacts and deposits require examination and documentation by an archaeologist.  A 
Willamette CRA archaeologist was present during the initial Supplemental RI/FS sampling 
conducted in November 2013 to inspect surface sediment grab samples.  No sensitive 
prehistoric or historic artifacts were found during this sampling or previous RM11E sediment 
sampling conducted in this area. This archaeologist will be on-call during logging and 
processing of diver-collected surface sediment samples at the laboratory.   

If archaeologically sensitive prehistoric or historic artifacts are discovered when the 
archaeologist is not on site (i.e., on-call), the following steps will be taken: 

STEP 1: STOP WORK. If any ALS, SEE, or GSI employee, contractor or subcontractor believes 
that he or she has uncovered a cultural resource that requires examination by an archaeologist 
at any point in the project, processing of the sample in question must stop. 

STEP 2: NOTIFY MONITOR. The Field Director will notify the project archeologist to examine 
the material in question. If the archeologist determines that the artifact(s) and/or deposits 
require formal documentation, they will follow the IDP procedures listed below and inform 
ALS, SEE or GSI staff when/if sampling activities may resume. 
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STEP 3: NOTIFY GSI PROJECT MANAGEMENT. If the project archeologist initiates the IDP 
procedures listed below, the Field Director should notify the senior Project Manager who will 
subsequently inform the RM11E Participation Group of the status of such activities. If deemed 
appropriate by the project archeologist and the Project Manager, sample processing activities 
may recommence on other samples while awaiting the results of the applicable IDP 
consultations. 

The following presents specific IDP procedures for the RM11E site. 

	 If any previously unidentified archaeological materials are encountered, processing of the 
sample in question shall stop immediately, and the Field Director will notify the project 
archaeologist. The project archeologist will follow State Historic Preservation Office (SHPO) 
guidelines for known sites and isolated finds (ORS 358.905-385.955 or sites along scenic 
waterways (ORS 390.805-390.925). 

	 If isolated artifacts (designated by SHPO as less than 10 artifacts of non-diagnostic quality) 
are recovered, sample processing may continue. 

	 If human remains or funerary objects are encountered the Oregon State Police, SHPO, and 
the appropriate tribes will be notified in accordance with Oregon state laws and regulations 
(ORS 97.740-97.760; State Executive Order Number 96-30).  The Multnomah County Medical 
Examiner will also be notified if human remains are encountered.   

o	 If human remains are encountered, they should be treated with dignity and respect 
at all times. Cover the remains with a tarp or other materials (not soil or rocks) for 
temporary protection in place and to shield them from being photographed. Do not 
call 911 or speak with the media. 

	 If faunal (bone) material is observed in a sample and is clearly not fish or bird bone, the 
project archeologist immediately will contact a supervisory archaeologist with osteological 
training to determine if the bone is human or animal. Work will be halted until the 
osteological determination has been made. 

Documentation of Archaeological Materials 
All artifacts collected from samples will be analyzed, catalogued and temporarily curated. 
Ultimate disposition of cultural materials will be determined in consultation with SHPO, or any 
other applicable tribes and agencies. 

All archaeologically sensitive prehistoric or historic cultural material discovered during project 
activities will be recorded by a professional archaeologist on a form using standard techniques. 
Site overviews, features, and artifacts will be photographed; stratigraphic profiles and 
soil/sediment descriptions will be prepared for subsurface exposures. Discovery locations will 
be documented on scaled site plans and site location maps. 

Archaeological discoveries will be documented and reported to SHPO, other potential federal 
agencies, and any potentially affected tribe(s). If no cultural resources are encountered, the 
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project archeologist will sign a compliance certification and summarize all observations for 
inclusion in the Field Sampling and Data Report. 

Finds of incidental debris that do not warrant formal documentation will be provided to 
Willamette CRA for review. 

References 
SWCA Environmental Consultants, 2010. Cultural Resource Monitoring Rive mile 11 East Focused 

Sediment Characterization Willamette River, Portland, Multnomah County, Oregon. April 
2010. Prepared for GSI Water Solutions, Inc. 
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Standard Operating Procedures for  

Diver-Placement and Retrieval of Passive Samplers and Co-located 


Sediment Samples
 

1. SCOPE AND APPLICATION 

This standard operating procedures (SOP) document presents detailed descriptions of 
methodologies for divers to follow during the placement and retrieval of passive samplers and 
collection of co-located sediment samples for the River Mile 11E (RM11E) supplemental 
remedial investigation/feasibility study (RI/FS). The purpose of this document is to provide a 
clear set of protocols for the field and dive team to review and follow in order to ensure data of 
sufficient quality and consistency are collected to meet project objectives described in the 
Porewater Sampling and Analysis Plan (SAP). This SOP includes procedures for a 
reconnaissance survey to test and confirm the sampling methodology will be successful in the 
field conditions at the site. 

2. METHOD SUMMARY 

Porewater samplers consist of pre-fitted 10 x 50 cm polyethylene (PE) strips mounted into 
aluminum sampling frames. A photo showing the passive sampling device (PSD) assembly is 
shown in Figure 1. Divers will install the samplers at the selected sampling locations, to a 
target depth of 30 cm below mud line (bml), leaving 20 cm of the PE extending above the 
mudline in the overlying surface water. The sampler will be left to interrogate the sediment and 
overlying water for approximately 60 days. At the time of retrieval, the divers will first insert a 
40 x 10 cm diameter core approximately 2 inches away from the PSD location, and then 
remove the PSDs from the sediment bed.  The core will then be withdrawn with a cap placed 
over the bottom of the tube. The PSD, complete with the polyethylene strip still inside, will be 
brought to the surface, initially cleaned of mud, labeled, wrapped in aluminum foil, and stored 
on ice for transport to the laboratory. The collected cores will be capped and labeled in the 
field.  The PE and collected sediment will be transported in separate ice filled coolers to ALS’s 
laboratory in Kelso, Washington for further processing. 
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Figure-1: Porewater Sampling 
Device.  (A) Hammer assembly; (B) 
PE Plate Cover; (C) Depth Stop 

RM11 East Project 

Portland, OR 

A 

B 
C 

C 

3. PRE-DIVE BRIEFING 

3-1 Review the Ballard Marine Construction (BMC) Dive, and Health and Safety Plans (HSP) 
with the dive team. 

3-2 Review the current day activities and associated portions of the RM11E passive sampling 
SOP with the dive team at the start of each day’s dive operations. 

3-3 Inspect the sampling equipment to ensure it will function properly. 

3-4 Verify that the diver has the required gear. 

3-5 Verify that the underwater video equipment and communication equipment is operating.  

3-6 Verify that the dGPS is operating correctly, and reporting at least three satellite signals. 

3-7 Review the method to establish the sample location (below) and water depth on the river 
bed below the dock (such as measurement from pilings). 
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4. NAVIGATION 

4-1 All sample locations will be established using a differential global positioning system 
(dGPS). Navigation and recording of site coordinates will be in Oregon State Plan North 
coordinates. A check of the dGPS will occur by taking a reading at either the inside corner 
upstream (approximately SE) of the Glacier Dock, or the inside downstream corner 
(approximately NE) of the Cargill Dock.  The dGPS reading will be taken at the same 
location at the beginning and end of each sampling day, and recorded in the field log book.  
Navigation accuracy will be ± 3 ft. If multiple dGPS are onboard, the units will be checked 
against one another and have an accuracy of ± 3 ft.  If the dGPS readings are not consistent, 
the Field Director will make a determination as to which unit will be used to locate 
stations. Justification for that decision will be recorded in the Field Logbook. 

4-2 Target sampling stations are identified in Table 2-3 of the SAP.  The boat will navigate to 
the fixed coordinates of each location, and lower an anchor attached to line onto the 
position immediately below the dGPS antenna.  To the extent practical in the moving river 
current, the line will be drawn vertical and the position again confirmed with the dGPS.  
The position will be recorded in the field log book and on the PSD Log.  

4-3 It is preferable that the boat remain on station using an anchor or a shoreline tie off.  Live-
boat operations are permitted, but only within the safety parameters defined in the BMC 
HSP. 

4-4 The diver will enter the water and slowly proceed down the anchor line to the river bed, 
taking care to minimize disturbance of the sediment.  

4-5 The Field Director (FD) onboard the boat will view the general sample location on video, 
look for areas of soft sediment and minimal debris, and coordinate the selection of the 
actual sampling location with the diver.  Observations on the target sampling location will 
be recorded in the field sampling log.  

4-6 If the diver is required to move the location, the line anchor will be moved to the actual 
sampling location, and a new coordinate fix will be taken.  The sample location may be 
moved within 10 meters (approximately 30 feet) of the location identified in Table 1.  The 
rationale for moving the location, along with the new coordinates is recorded in the field 
notebook and onto the PSD Log.  

4-7 If sample locations must be moved more than 10 meters from the initial target, the FD will 
contact the EPA Remedial Program Manager (RPM) to discuss proposed field changes. If 
the RPM cannot be reached, the FD will call and/or e-mail the Project Manager for EPA’s 
oversight contractor CDM, to discuss proposed field changes. A Field Change Request 
form will be submitted via e-mail as a follow up to any sampling location changes (see 
Attachment 1). 
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5. RECONNAISSANCE SURVEY PROCEDURES 

5-1 The scope and objective for the reconnaissance survey is presented in Section 4.4 of the 
Porewater SAP.  The reconnaissance survey was completed on May 2, 2014.  The methods 
used during that survey are documented in this SOP because subsequent sections reference 
these procedures.  

5-2 Navigation and underwater confirmation of the target location are as described in Section 4 
of this SOP. 

5-3 A PSD fitted with blank polyethylene (PE) sheeting will be lowered to the diver on a 
clipped line after confirmation of the sampling location. 

5-4 The diver’s helmet cam will be operational throughout dive-portion of the reconnaissance 
survey. The video from the procedure will become part of the record for the 
reconnaissance survey. 

5-5 At the confirmed target location, the diver will report the general bottom conditions (e.g., 
sediment type, presence of debris) to the surface team.  The diver will install the PSD 
parallel to the flow of the river, by pushing or hammering the device into the sediments up 
to the fixed stop legs on the sampler, which are preset to allow 30 cm of PE exposure to 
surface sediment and 20 cm exposure to the overlying water. The PSD will be driven at a 
slow, steady rate; the process of insertion should take 0.5 - 1 minute. The diver may gently 
rock the sample device if resistance is encountered. During the PSD placement, the diver 
will communicate with the boat to describe the degree of ease/difficulty associated with the 
push, and whether refusal is encountered prior to completion.  This information is recorded 
into the field log notebook. 

5-6 Should refusal be encountered prior to full sampler insertion, the diver will gently 
withdraw the sampler and inspect the PE for any rips or tears.  If a rip or tear is present, a 
new sampler will be lowered to the diver for a second attempt.  Results of the initial 
insertion attempt are recorded in the field log and onto the PSD Log. 

5-7 In the event of refusal, the diver, in communication with the FD, will visually examine the 
area again in an approximately 1 m arc, targeting a location that at the surface appears to be 
free of debris and rubble. The diver will then repeat Steps 5-3 and 5-4 for a total of three 
attempts at a target location.  If all three attempts are unsuccessful, this will be noted in the 
field log, and the reconnaissance team will proceed to the next location. 

5-8 Upon successful placement, the diver will carefully remove the stainless steel covers from 
both sides of the PSD, and clip them to the carabineer connected to the boat line.  After 
removal of the covers, one minute is allowed to elapse to allow for the sediment to 
consolidate around the device. If possible, a photograph or video will be taken.  The 
sampling device will then be withdrawn by slowly pulling the frame vertically from the 
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sediment.  If necessary, a gentle rocking motion may be used to assist in the release of the 
frame.  Upon withdrawal, the diver will note any tears or rips in the PE to the surface team, 
and then signal the surface team to bring the PSD assembly to the surface.  The diver will 
remain at the sampling location until confirmation by the surface team that there are no rips 
or tears to the PE. 

5-9 	 Once the diver and sampling device are safely on-board, the FD will again inspect the PE 
for rips or tears, note those in the log book, and take a photograph of the sampler. 

5-10 The reconnaissance team can then weigh anchor, and proceed to the next location and 
repeat Steps 5-1 through 5-8. A sampler with intact PE can be used at the next test station. 

6. FIELD PLACEMENT OF PASSIVE SAMPLING DEVICES 

6-1 	 The scope and objective for the field deployment of the passive sampling devices is 
presented in Section 4.5 of the Porewater SAP. 

6-2 	 The diver’s helmet cam will be operational throughout the dive-portion of the field 
placement.  The video from the procedure will become part of the Porewater 
Characterization Report. 

6-3 	 Porewater samplers fitted with PE that have been impregnated with PCB performance 
reference compounds (PRC) will arrive from the laboratory wrapped in aluminum foil and 
ready for deployment.  All personnel handling the PE samplers must be attired in Level D 
personal protective gear and wear new nitrile gloves for each sampler at all times. Care 
should be taken to avoid any contact with the polyethylene film in the frame. 

6-4 	 Navigation and underwater confirmation of the target location are as described in Section 4 
of this SOP. 

6-5 	 The FD will take the sampler and fit it into the hammer assembly shown in Figure 1.  Each 
sampler should arrive at the station fitted with the PE, and with the stainless steel PE-
protective plates in place. Should for any reason those plates come off, or need to be put 
onto another sampler, Figure 2 shows generally how those are placed onto the sampler.  
The FD is responsible for ensuring that the plate covers, and the entire passive samplers are 
correctly assembled and ready for deployment. 

6-6 	 The diver will enter the water and occupy the location on the river bed indicated by the 
anchor line as the sampling site.  Once on the anchor, the passive sampling assembly will 
be carefully lowered down to the diver.  Until the sampler is secure in the sediment, the PE 
sampler will be attached via a carabineer to a weighted tag line secured to the sample boat. 
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6-7 	 At the confirmed target location, the diver will report the general bottom conditions (e.g., 
sediment type, presence of debris) to the surface team.  The diver will insert the PSD 
assembly into the sediment, parallel to the flow of the river, and push or hammer the 
sampler into the sediments up to the fixed stop legs on the hammer assembly, which are 
preset to allow 30 cm of PE exposure to surface sediment and 20 cm exposure to the 
overlying water. The sampler should be driven at a slow, steady rate; the process of 
insertion should take 0.5 - 1 minute. The diver may gently rock the sample device if/when 
resistance is encountered. During the insertion, the diver will communicate with the boat to 
describe the degree of ease/difficulty associated with the push, and whether refusal is 
encountered prior to completion. This information is recorded into the field log notebook.  
After successful insertion, the diver will pull the two (2) protective plates, and pull the pin 
to release the hammer assembly from the sampler.  It may be necessary for the diver to 
hold the sampler in place while removing the hammer assembly. 

6-8 	 Should refusal be encountered prior to full sampler insertion, the PSD will be gently 
withdrawn and inspected to determine if the protective plates are still in place.  If the plates 
are in place, the diver may proceed with a second attempt at sample deployment. If the 
plates are not in place, the diver will inspect the PE for any rips or tears. If the diver 
observes any rips or tears in the PE membrane, sample deployment with that device will be 
aborted and a new PSD lowered to the diver in order to proceed. Results of the initial 
insertion attempt are recorded in the field log and onto the PSD Log. 

6-9 	 If it is necessary to locate an alternate location to place the samplers, the diver, in 
communication with the FD, will visually inspect the area again in an approximately 1 m 
arc, targeting a location that at the surface appears to be free of debris and rubble.  The 
diver will then repeat Steps 6-6 through 6-8 for a total of three attempts at a target location.  
The maximum radius from the target location that can be used without confirmation with 
EPA is 10 m. 

6-10 	 If all three attempts fail, and the sample locations must be moved more than 10 meters 
from the initial target, the FD will contact the EPA Remedial Program Manager following 
the procedures listed in Step 4-7. 

6-11 	 Upon successful insertion of the sampler, the FD will record the date, the time, and the 
coordinates of the sample location in the field log and on the PSD Log. Individual pictures 
from the diver helmet cam of each location will become part of the Porewater 
Characterization Report. 

6-12 	 After successful deployment of the PSD, a second sampling assembly will be lowered to 
the diver. The second sampler will be inserted approximately 8 inches (two fist-widths) 
from the first sampler following the procedures in Step 6-7.   

6-13 	 Once a successful sampler-insertion has been achieved, the weighted tag line secured to 
the boat will be released to the diver. Two tag lines will be attached to each sampler and 
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each tag line will be attached to an anchor point.  At the inshore stations (PW002, PW003, 
and PW006), the tag lines will be secured to the nearest piling or other suitable tie-point.  
For the offshore stations (PW001, PW004, and PW005) the diver will secure the tag lines 
parallel to the flow of the river into the sediment using a shore anchor, or similar-
constructed anchor. The tag lines serve two purposes: to provide anchorage to secure the 
sampler frame to the river bed during deployment, and to help locate the sampler again at 
the end of the deployment period.  For all the offshore stations, a Benthos ALP365 Pinger 
will be attached to one of the samplers to assist in the location and retrieval of samplers.  
For the up-river station (PW007), the preferred method will be to secure the sampler via 
lines to a fixed upland or in-river structure. If a secure structure is not available, that 
station will also be secured with anchored tag lines. 

6-14 	 Upon successful insertion of the sampler, the FD will record the date, time, measured 
water depth, any issues related to sampler placement, and sample coordinates in the field 
log and on the PSD Log. 

6-15 	 Upon completion, the dive/field team may then proceed to the next sampling location.   
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Figure-2: 

Installation of PE Plate Cover 

RM11 East Project 

Portland, OR 

7. RETRIEVAL OF PASSIVE SAMPLING DEVICE 

7-1 The scope and objectives for the field retrieval of the passive sampling devices is presented 
in Section 4.5 of the Porewater SAP. 

7-2 The diver’s helmet cam will be operational throughout the dive-portion of the passive 
sampler retrieval. The video will be become part of the Porewater Characterization Report. 

7-3 Porewater samplers are fitted with PE that has been impregnated with PCB PRCs. All 
personnel handling the PE samplers must be attired in Level D personal protective gear and 
wear new nitrile gloves for each sampler. Care must be taken to (1) use only one pair of 
gloves per passive sampling unit, (2) to minimize contact with the polyethylene strip in the 
sampler, and (3) to prevent any contact between the sampled sediment and the polyethylene 
sheets. 

7-4 The procedures for navigation and target station location are as described in Section 4 of 
this SOP. 

Page 8 of 12 



 

  

  

 
 

 

 

 

 

 

 

 

SOP Code: SEE-PS Deployment 
Revision 2 

Version Date: 5/21/2014 

7-5 	 The dive boat will return to the station coordinates recorded at the time of sampler 
placement.  Navigating with the dGPS, an anchored line will be dropped onto the station 
coordinates as close as practicable to the station location. 

7-6 	 For the inshore stations (PW002, PW003, and PW006), and the upriver station (PW007), 
the tag line previously secured to a piling or other tie-point will be located, and the diver 
will follow the line to the samplers, and proceed with Steps 7-10 through 7-13, and then the 
sediment sampling described in Section 8 of this SOP. 

7-7 	 For the offshore stations (PW001, PW004 and PW005), the passive samplers will be 
located using a hand-held pinger locator (Benthos DPL-275).  Prior to entering the water 
the FD will check to confirm the locator is (1) working, and (2) that a signal from the 
sampler is being received  

7-8 	 For the offshore stations the diver will enter the water with the hand-held pinger locator 
(Benthos DPL-275), and descend down the anchor line to the approximate sediment 
location. It is expected that the diver will be able to locate the sampler by sound. In the 
event the diver is able to quickly locate the sampler, they can proceed with sampler 
retrieval, as described below. 

7-9 	 In the event the diver cannot locate the tied tag line for the inshore stations, or the sampler 
by sound for the offshore stations, the diver will proceed to conduct a search arc from the 
estimated location to locate the sampler tag line.  The diver will swim in 180⁰ search arcs 
in approximately 3 ft intervals out from the station location anchor line.  Visibility is 
expected to be low during this search; the diver has the option of using a common garden 
hand rake to pull through the sediment to snag the tag line. 

7-10 Upon location of the tag line and sampler, the diver will first proceed to pull out the tag 
line anchors from the sediment (or release the tag line from the tie-point), and float the line 
to the surface. It may be necessary to use a small lift bag to bring the tag line to the 
surface. The diver must confirm that the tag line is still attached to the sampler, and the 
boat crew must confirm that the tag line is securely fixed on the deck before the sampler 
may be pulled from the sediment.  This is to ensure the sampler will not accidentally float 
away during retrieval.  

7-11 	 The diver will measure the distance from the mudline to the top of the exposed PE frame, 
and report that distance to the FD, who will record that measure in the field notebook.  

7-12 	 Prior to extracting the PSD, the sediment core sampler will be driven in between the two 
PSDs following the procedures defined in Steps 8-5 through 8-7. Care must be taken by 
the diver to ensure that (1) the core is driven between the two PSD samplers 
approximately two inches (2 diver-gloved fingers) from each sampler, and (2) that the 
core drive is strictly vertical in order to not contact and potentially damage the PE sheet, 
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and (3) that the integrity of the sediment stratigraphy for core logging at the laboratory is 
preserved. 

7-13 	 Once the core sampler is in place, the passive sampling frames may then be withdrawn 
(one at a time) by slowly pulling the frame vertically from the sediment.  If necessary, a 
gentle rocking motion may be used to assist in the release of the frame.  Upon withdrawal, 
the diver will note any tears or rips in the PE to the surface team, and then notify the 
support team that the sampler may be lifted to the surface via the tag line.  The diver will 
remain at the sampler location to complete collection of the sediment core, as described in 
Section 8 of this SOP. 

7-14 	 Once the passive porewater sampler is onboard, it will be processed according to the 
procedures described in Section 9 of this SOP.   

7-15 	 All samples from a site (PE and sediment) must be labeled, secured, properly packed, and 
placed into an ice cooler according to the procedures in Section 9 of this SOP, before the 
field crew may move to the next location. 

8. SEDIMENT CORE COLLECTION 

8-1  Retrieved sediment cores may have contaminated mud on the exterior of the sample tube 
when they reach the surface. All boat personnel handling sediment core samplers must 
wear new nitrile gloves at all times. 

8-2 	 The procedures for navigation and target station location are as described in Section 4 of 
this SOP. 

8-3 	 The diver’s helmet cam will be operational throughout the dive-portion of the field 
placement.  The video from the procedure will become part of the Porewater 
Characterization Report. 

8-4 	 The sediment core sample will be collected by the diver from between the passive 
porewater sampler location as described previously in Step 7-12. 

8-5 	 A tag line will be clipped to the sediment core sampler, and carefully lowered to the diver.  
The hand-core samplers will be constructed of pre-cleaned 10 cm (4-inch) diameter 
aluminum barrels approximately 45 cm in length, and fitted with a bottom core-catcher.  
The tag line will remain clipped to the sampler throughout coring and retrieval.   

8-6 	 The diver will push the sample tube into the sediment between the two PE samplers as 
described previously in Step 7-12. The desired sample depth is 30 cm (12 inches) below the 
mudline; the diver should attempt to push the core barrel 40 cm into the sediment.  As 
required, the diver may gently rock the sampler back and forth, and if necessary, hammer 
the tube into the sediment if significant resistance is encountered.   
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8-7 	 Once the core has been advanced to the minimum acceptable depth of 30 cm below 
mudline, the diver will so indicate and the FD will record the time of sample collection in 
the field notebook and on the sample collection log.   

8-8 	 Prior to proceeding with the core withdrawal, the passive samplers will be removed and 
secured as described previously in Step 7-13. 

8-9 	 The diver will then withdraw the core sampler, placing caps over the open core barrel on 
the top and bottom of the tube, and signal the support boat that the core may be pulled to 
the surface. The diver will make careful note of where the core collection hole in the 
sediment is, and wait at the location until the FD indicates that a successful sample has 
been collected. 

8-10 	 Once the core is on board, any excess water in the core barrel is decanted, and the amount 
of material retained in the core tube is measured and recorded in the field log. Recovery is 
defined as the amount of sediment retained (acquisition) in the core tube divided by the 
amount the core tube penetrated into the sediment column (penetration).  The minimum 
acceptable recovery is 30 cm.   

8-11 	 In the event that insufficient material is retained, the contents of the core barrel will be 
discarded, the core barrel cleaned, and lowered back to diver for a second attempt.  The 
second drive will be two inches (two diver fingers) upstream of the original location.  If a 
third attempt is needed, the third drive will be made two inches downstream of the original 
location. Up to three attempts will be made, at which time the EPA RPM will be contacted 
to discuss further options for sediment collection. 

8-12 	 For each core attempt, the station name, latitude/longitude, time of collection, depth to 
mudline, the river elevation at the time of collection and depth of penetration are noted in 
the field log. 

8-13 	 Once the core barrel is onboard, it will be handled according to the procedures described 
in Section 9 of this SOP. 

8-14 	 All samples from a site (PE and sediment) must be labeled, secured, properly packed, and 
placed into an ice filled cooler according to the procedures in Section 9 of this SOP before 
the field crew may move to the next location. 

9. FIELD PROCESSING OF PE SAMPLERS AND SEDIMENT CORES 

9-1 	 Once onboard the boat, the PE in the samplers will be immediately rinsed with laboratory 
reagent-grade water and rubbed with a clean Kimwipe™, and at least one additional rinse 
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to remove as much adhering sediment as possible1. All personnel handling the PE samplers 
must be attired in Level D personal protective gear and wear new nitrile gloves for each 
sampler. 

9-2 The PE sampler will be photographed, and the general condition of the PE will be noted in 
the field log (e.g., intact, tears in the PE, biofouling, presence of oil, etc.). 

9-3 The sample’s identification number will be recorded onto the sampler sleeve, and then the 
entire sampler will be wrapped in aluminum foil. The station identification number will be 
recorded with an indelible marker on the aluminum foil, along with the date and time.  

9-4 The PE sampler will then be placed into the ice filled cooler for transport to ALS in Kelso, 
WA for processing and analysis. 

9-5 Sediment core samples collected will also have the station ID recorded onto the sample 
tube; this can be scratched directly onto the tube. The core lids will be secured with duct 
tape, and the sample ID, date and time will be written using an indelible marker onto the 
taped lids with an arrow indicating the direction to the surface of the sediment. “TOP” will 
be written onto the taped lid indicating the sediment surface.  

9-6 These secured cores will then be placed upright into an ice filled cooler for transport to 
ALS. 

9-7 The samples must remain in the custody of the FD or SAC at all times during the transport 
to, and during processing at ALS. 

1 Additional cleaning of the PE will occur at the laboratory to remove all remaining sediment, prior to analysis. 
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DAILY ACTIVITY REPORT
 

Report # 1 DATE May 2, 2014 S M T W TH F S 

Field Investigation Manager: Tim Thompson 

WEATHER Bright Sun Partly Cloudy Overcast

TEMPERATURE F <32 32-45 45-60  60-70

WIND Still Mod. High 

HUMIDITY Dry Mod. Humid 

RIVER STAGE:   

Rain 

 70-85

Snow 

  >85 

Time 15:00 15:15 15:30 15:45 16:00 16:15 16:30 16:45 17:00 17:15 17:30 17:45 18:00 
USGS Morrison Bridge (ft) 8.01 7.98 7.94 7.9 7.86 7.82 7.78 7.76 7.72 7.73 7.71 7.67 7.67 
NAVD 88 (ft) 13.06 13.03 12.99 12.95 12.91 12.87 12.83 12.81 12.77 12.78 12.76 12.72 12.72 

TASK:  Industrial Area Soils   Industrial Area Groundwater  Surface Water  Sediment  MIS 

SUBCONTRACTORS/VISITORS ON SITE:  Erin Carroll Hughes, GSI; Justin Siewert, BMC; Mike Wright, BMC; Steven 
Crouchley, BMC (Diver); Shane Veentjer, BMC; Shawn Oliveira, CDM;  Tim Thompson, SEE. 

EQUIPMENT ON SITE: Ballard Marine Construction vessel 
WORK PERFORMED (INCLUDE ANY SAMPLES COLLECTED): 
 On Board at 1530 hours. Conducted the pre-dive briefing per the Standard Operating Procedures and a 

Health and Safety briefing. 
 Diver-Placement and Retrieval of Passive Samplers and Co-located Sediment Samples (SOP). This 

included  an overview of sampling locations and methods for the BMC crew plus GSI and CDM, as well as 
focused training for the diver on the operation of the modified passive sampling device (PSD) per the changes 
listed in the April 17, 2014 EPA Response to the SAP.  These changes, and photographs of the sampling 
equipment as modified, are presented in Attachment 1 and Figure 1. 

 Navigation.    Navigation was conducted according to the procedures listed in the SOP, with the exception that 
the check of the dGPS at the inside corner upstream (approximately SE) of the Glacier Dock, or the inside 
downstream corner (approximately NE) of the Cargill Dock did not occur.   As noted below under Quality Control 
Activities, there were three identical dGPS units onboard, all reporting within 1 ft. of each other. Therefore, the 
additional navigation check was not thought necessary for this reconnaissance survey.  All reconnaissance 
stations were on location; the diver did not deviate from the targeted location. 

 PW003   Successful drive of the PSD with no tears or other visible stress in the PE sheets.  Diver reported 
shallow silt with ¼” gravel.  Hammer required for sampler placement, with some bowing of the stainless steel PE 
covers reported by diver, but remained principally in place.  Insert time was 30 seconds; allowed 60 seconds to 
elapse after pulling the PE covers before removing the sampler from the sediment.  See additional information 
on sample description log. 

 PW006   Successful drive of the PSD with no tears or other visible stress in the PE sheets.  Prior to sampling 
additional care was taken with the PE covers to ensure they were installed correctly.  Diver reported bottom 
conditions of silt, rip rap, twigs and sticks.  PSD pushed in manually approximately 2”, and then hammered into 
the sediment the remaining length.  PE plate covers remained in place with no bowing.  Insert time was 45 
seconds, allowed 60 seconds to elapse before removing the sampler from the sediment.  Cycle time for diver 
(away, installation, return) was 8 minutes. See additional information on sample description log. 

 PW002    Successful drive with no tears or other visible stress in the PE sheets.  Diver reported principally 
woody debris and sediment.  Insert time not noted; will plan on getting those later from diver video.  Photo 
taken and shown as Figure 3.  Diver Cycle Time 7 minutes. See additional information on sample description 
log. 

 PW001    Had planned to add this fourth station.  Anchored barges and worked toward locating dive location.  
Location is offshore in the river channel, and between the current and then the increasing winds, along with 
rapidly approaching darkness, elected  not to make this additional attempt.  
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QUALITY CONTROL ACTIVITIES (INCLUDING FIELD CALIBRATIONS) 
 Three Trimble GeoXH – GeoExplorer 2008 Series - dGPS units onboard.  All units reported the same location 

within an accuracy of 1 ft. 
 Lead line depth taken at each station, Water depths corrected to USGS Willamette River Gage depths, and then 

converted to NAVID88. 

HEALTH AND SAFETY LEVELS AND ACTIVITIES:   Tailgate Meeting Held 
 H&S Briefing conducted prior to undertaking PSD reconnaissance.  This was the second briefing of the day for 

the field crew: the additional meeting was necessitated by the addition of T. Thompson 
PROBLEMS ENCOUNTERED/CORRECTION ACTION TAKEN: 
 No problems of significance encountered – all went well. 

SPECIAL NOTES: 

 No significant changes to the PSD SOPs or Porewater SAP, other than those listed here, are necessary. 
Revisions to the SAP will be incorporated into the Final SAP 

TOMORROW'S EXPECTATIONS:   
 File report with the RM11E Group and with EPA 

ATTACHMENTS:  

Attachment 1 

Site Description Logs and Photos 

PREPARED BY: Tim Thompson 

SIGNATURE: Filed electronically. 
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ATTACHMENT 1:  Changes to the March 3, 2014 Reconnaissance Survey Procedures 

1. 	 Changes to the Passive Sampling Device - Figure 1 of the SOP showed a general schematic 
of the Passive Sampling Device (PSD).  The basic design has been modified to accommodate a 
polyethylene (PE) sheet that is 10 cm wide by 50 cm in length.  In addition, the PSD was modified 
to be able to be coupled to a detachable diver-operated hammer, a depth-stop built into the diver-
operated hammer, as well as to have removable stainless steel protective covers over the PE 
sheeting.  

Figure 1 below on the left shows the assembled PSD with hammer (A), covers (B) and depth stop 
(C). Figure 1 on the right shows the PSD post-retrieval with the PE intact.  The depth guide (C) is 
more clearly seen in this photograph.  Figure 2 shows the placement of the stainless-steel cover 
over the PE prior to sampling deployment.  

2. 	 Changes to Placement and Retrieval of the Passive Sampling Device - Procedures in the 
field generally followed those listed in Section 5 of the SOP: Reconnaissance Survey Procedures.  
The changes to the PSD necessitated a complete re-write for Procedures 5-5 and 5-8.  The 
revised procedures, which were implemented in the field, are as follows: 

5-5 At the confirmed target location, the diver will report the general bottom conditions 
(e.g., sediment type, presence of debris) to the surface team.  The PSD assembly is 
lowered to the diver on a clipped line.  The diver will insert the PSD Assembly into the 
sediment, parallel to the flow of the river, and push or hammer the PSD into the 
sediments up to the fixed stop legs on the sampler, which are preset to allow 30 cm of PE 
exposure to surface sediment and 20 cm exposure to the overlying water. The sampler 
should be driven at a slow, steady rate; the process of insertion should take 0.5 - 1 
minute. The diver may gently rock the sample device if/when resistance is encountered. 
During the insertion, the diver will communicate with the boat to describe the degree of 
ease/difficulty associated with the push, and whether refusal is encountered prior to 
completion.  This information is recorded into the field log notebook.  

5-8 Upon successful insertion, the diver will first remove the stainless steel covers from 
both sides of the PSD, and clip those to the carabineer connected to the boat line.  After 
removal of the covers, one minute is allowed to elapse to allow for the sediment to 
consolidate around the device.  If possible, a photograph or video will be taken.  The 
sampling device will then be withdrawn by slowly pulling the frame vertically from the 
sediment.  If necessary, a gentle rocking motion may be used to assist in the release of 
the frame. Upon withdrawal, the diver will note any tears or rips in the PE to the surface 
team, and then signal the surface team to bring the PSD assembly to the surface.  The 
diver will remain at the sampling location until confirmation by the surface team that there 
are no rips or tears to the PE. 
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Figure 2: Stainless Steel PE Cover 

A 

B 

C 

C 

Figure 1: Passive Sampling Device Assembly 
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PW003 Sample Description Log 
Proposed Coordinates Actual Location 
N: 689248.6  E: 7644329.2 N: 689250.69 E: 7644325.54 

Measured Depth = -13.4 ft River Height = 12.3 ft  
Corrected Elevation (NAVD88 ft) = -0.57 

Description: Shallow silt sitting on 1/4” gravel. Required hammer to push in PSD – approximately 30 
seconds till PSD inserted to stops.  Steel cover plates bowed out during drive, but readily removed.  
Inspection at removal by diver did not indicate any tears or rips.  Confirmed once sampler retrieved on
board. 
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PW006 Sample Description Log 
Proposed Coordinates Actual Location 
N: 689004.6  E: 7644579.4 N: 688997.94 E: 7644586.21 

Diver In Water:  16:51 Diver On Board:  16:59 
Measured Depth = -36.9 ft River Height = 12.77 ft  
Corrected Elevation (NAVD88 ft) = -24.7 

Description:  Silt, rip rap, river rock, twigs and sticks.  Approximately 2” push by hand, and then 
approximately 45 seconds of hammer till PSD inserted to stops.  Steel cover plates remained intact 
during placement. Inspection at removal by diver did not indicate any tears or rips.  Confirmed once 
sampler retrieved on-board. 
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PW002 Sample Description Log 
Proposed Coordinates Actual Location 
N: 689344.3  E: 7644176.0 N: 45.53686 Lat 

N: 689344.1 OSP 
E: 122.67765 Lon 
E: 7644177.6 OSP 

Diver In Water:  17:45 Diver On Board:  17:52 
Measured Depth = -17.3 ft River Height = 12.72 ft  
Corrected Elevation (NAVD88 ft)  - 4.58 

Description:  Woody debris, sediment.  Inspection at removal by diver did not indicate any tears or rips.  
Confirmed once sampler retrieved on-board. 

Note: GSI was recording in Latitude/Longitude, while SEE was using Oregon State Plane Coordinates 
(OSP). The Latitude/Longitude for this station was entered into the log book, and then converted to OSP 
North coordinates 
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1.1. This method describes a procedure for preparing and handling polyethylene (PE) 

films that will be cut into strips and used in polyethylene devices (PEDs) to passively 

sample hydrophobic organic compounds (HOCs) in environmental media. 

1.2. This method generates PE that can be deployed within PEDs for passive sampling of 

HOCs in atmospheric, aqueous, or sediment-porewater systems. 

1.3. PE that is prepared by this method is suitable for laboratory or in situ field 

deployment. 

2. 

2.1. A known mass of low density polyethylene (LDPE) sheet (usually ~1-3 g) is cleaned 

by sequentially extracting with methylene chloride, methanol, and ultrapure water 

in a closed glass vessel. 

2.2. Clean PE is equilibrated with performance reference compounds (PRCs) dissolved in 

water or methanol-water (see Appendix 1 for possible PRCs). 

2.3. Prepared PE is stored in contaminant-free, sealed, glass vessels. 

2.4. Shortly before deployment, the PE is cut into strips and transported to the field 

wrapped in clean aluminum foil. 

2.5. In the field, the PE is exposed to the environmental medium of concern. The HOCs 

in the medium diffuse into the PE, while PRCs diffuse out. 

PE is susceptible to contamination from atmospheric vapors and contact with surfaces (e.g., 

worker hands), so it must remain in clean sealed vessels until deployment. 

4.1.	 Extraction vessels: 1-L glass bottles or screw capped jars (foil-lined lids). 

4.2.	 Storage vessels: bottles with glass stoppers or amber jars (foil-lined lids). 

4.3.	 Bottle/jar tumbler, shaker table, bottle roller, or equivalent. 

4.4.	 Low density polyethylene (LDPE): commercial grade, large sheet at 25m (1 mil) or 

other thickness as specified by the Statement of Work (SOW). The thickness is 

chosen to be strong enough to withstand stresses during deployment (e.g., 

insertion into sediment), but thin enough to exchange a significant fraction (e.g., 

>20%) of its PRCs during the deployment time to be used. 
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4.5.	 Food grade aluminum foil (solvent cleaned to remove any organic residue from foil 

production). 

4.6.	 Stainless steel forceps. 

4.7.	 Teflon (or similar non-contaminating material) cutting board. 

5.1. Methylene chloride, CH2Cl2, pesticide grade or equivalent. 

5.2. Methanol, CH3OH, pesticide grade or equivalent. 

5.3. Organic-free reagent water (as defined in SW-846 Chapter 1). 

5.4. Research grade PRCs certified 98+% pure. 

Note: Specific standard materials, concentrations, solvents, and solvent purity requirements 

will be determined based upon the target HOCs of concern for the particular application. 

6.1.	 Clean PE should be stored in clean sealed glass vessels. 

6.2.	 Until deployment, prepared PE (PE loaded with PRCs) is stored in sealed glass 

containers with a few mL of organic-free reagent water added to maintain 100% 

relative humidity within the storage vessels (minimizing sorptive losses of PRCs to 

glass vessel walls). 

6.3.	 Laboratory and field personnel should wear nitrile or latex gloves whenever 

handling clean PE. 

6.4.	 Methylene chloride-rinsed, stainless steel forceps and scissors are used when 

manipulation of clean PE is required. 

6.5.	 Methylene chloride-rinsed, aluminum foil is used to cover any surface that clean PE 

may encounter. 

7.1.	 Polyethylene Cleaning Procedure: LDPE is purchased from hardware/painting stores 

in large sheets (‘dropcloth or plastic tarp’ material) with thickness of 25m (1 mil) 

or as specified in the SOW, depending on the user's need for strength (choose 

thicker) and desire to use short deployment times (use thinner). The sheet is cut 

into strips sized for environment and frames to be used as specified in the SOW. 

The dimensions of the PE strips can range significantly, depending on the 

organization conducting the field work and the associated SOW. An organic solvent 

cleaning sequence is then used to prepare the PE. This process ensures that 

extractable oligomers, plasticizers, and contaminating organic chemicals are 
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removed from the PE prior to use. All extractions are performed sequentially in the 

same container. 

7.1.1.	 Methylene chloride is placed into the extraction vessel, and the PE strips are 

immersed in the container for 24 hours to enable time for diffusive 

transfers out of the PE. The initial methylene chloride extract is discarded 

and a second methylene chloride extraction is performed for 24 hours.  The 

second methylene chloride extract is discarded and replaced by methanol in 

order to remove methylene chloride from the PE. Methanol immersion is 

also done for 24 hours. The initial methanol extract is discarded and 

followed by a second methanol soak for 24 hours. Finally, the second 

methanol extract is discarded and the PE undergoes three 24-hour soaks 

with organic-free reagent water (within the same extraction vessel) to 

remove residual methanol from the PE. 

7.1.2.	 The cleaned PE is stored in organic-free reagent water in the extraction 

vessel until further processing. 

7.1.3.	 Record documentation of the decontamination process using the laboratory 

bench sheet included in Appendix A. 

7.2.	 Polyethylene Preparation with Performance Recovery Compounds (PRCs): PRCs are 

loaded into the clean PE prior to its field deployment by utilizing either aqueous 

(Fernandez et al. 2009) or 80:20 methanol:water equilibrations (Booij et al., 2002). 

Depending on the hydrophobic organic compounds of interest, PRCs should be 

chosen which mimic mass transfer phenomena governing exchanges during field 

deployments. It is important to avoid adding PRCs that the analytical laboratory 

already uses as surrogate or injection standards. PRC loading is performed by 

placing the PE in pre-cleaned glass vessels containing known PRC solutions made 

up in organic-free reagent water with or without pesticide-grade methanol, 

depending on whether aqueous or methanol:water loading is done. The PE user 

should estimate the expected accumulation of target compounds in the passive 

sampler and seek to load with similar levels of PRCs to facilitate the eventual 

chemical analyses. Sufficient PRC equilibration time during this PE preparation step 

is necessary to ensure uniform PE loading across the entire PE thickness. Hence, a 

thicker PE sheet is more robust for field use, but takes longer to load with PRCs. 

7.3.	 Isotopically labeled compounds are useful internal standards when Gas 

Chromatography-Mass Spectrometry (GCMS) is the method of separation and 

detection. For example, C13-labeled PCBs are effective methodological standards 

for PE passive sampling. One subset of compounds distributed across the range of 

PCB Congeners to be assessed should be used as PRCs, while another set is used 

as surrogate (recovery) compounds during later analysis of field-deployed PE. In 

addition, a third set is used as internal standards for instrumental analysis. Similar 

sets of labeled compounds should be used for other compound classes (e.g. PAHs, 

Dioxin/Furans, etc.). The appropriate labeled isotopes will be incorporated into the 

associated project SOW. 

Note: if PE samples are eventually to be analyzed at a third party laboratory, PRC choices 

must be made so as not to conflict with recovery and injection standards used by that 

laboratory. 
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7.4.	 As subsequent analysis (e.g., GCMS) is best achieved with both PRCs and target 

HOCs present at like concentrations in the PE extracts, the optimal concentration 

level of the PRC loaded into the PE is dependent on the environment in which the PE 

is to be deployed. For example, if a target HOC is expected to occur in the water or 

pore water near 1 ng/L levels, one can use that compound's LDPE-water partition 

coefficient (e.g., Fernandez et al., 2009; Lohmann, 2012) to estimate the expected 

levels in the PE after deployment: 

7.5.	 The appropriate concentrations for the loading solution will be incorporated in the 

project SOW. 

7.6.	 Aqueous PRC Loading: A solvent-cleaned and dried glass container is filled with 

ultrapure water that has been spiked with known concentrations of PRCs. A known 

mass of pre-cleaned PE is then added and weighted to insure complete PE 

submersion. The vessel is agitated to remove any air pockets adhering to the 

submerged PE. Equilibration times vary for different PRC/PE thickness 

combinations and the PE-water phase ratio. For PCBs, use at least 30 days to insure 

homogeneous distributions of the PRCs throughout the entire thickness of the PE 

film unless faster equilibration has been confirmed. Confirmation can be done by 

time course measures of PRC concentrations in the PE or by showing that 

concentrations of PRCs are the same for films of different thicknesses, but the 

same masses. Generally, PE is stored in the PRC solution until it is to be deployed. 

7.7.	 Methanol-Aided PRC Loading: A solvent-cleaned and dried glass container is filled 

with an 80:20 mixture of pesticide grade methanol and ultrapure water that has 

been spiked with known concentrations of PRCs. A known mass of pre-cleaned PE 

is then added and weighted to insure complete submersion. The vessel should be 

agitated to remove any air pockets adhering to the submerged PE. Equilibration 

times vary for different PRC/PE thickness combinations and the PE-solvent phase 

ratio, but typically this step is completed within 7 days since methanol swells the PE 

and thereby speeds PRC diffusion into the polymer sheet (Booij et al., 2002). 

Generally, the PE is stored in the PRC solution until shortly before it is to be 

deployed. Before deployment, the PRC-loaded PE is rinsed with ultrapure water, and 

then it is soaked in ultrapure water for 24 h to remove methanol from the PE. This 

methanol leaching step is repeated twice to insure complete methanol removal. 

7.8.	 Record information related to the PRC loading to document the entire process 

using the bench sheet included in Appendix B. 

7.9.	 PE and PED Storage and Shipment 

7.9.1.	 Prepared PEDs in their foil envelops may be stored a few days at ambient 

temperature prior to deployment. Freezing or excessive heat should be 

avoided to minimize the likelihood of changing the polymer crystallinity. It 

is recommended that PEDs be hand carried or shipped in a timely fashion 

(Overnight or Next Day if possible) to minimize chances sampler 

contamination or damage. 

7.9.2.	 If PE is to be shipped to another location for PED assembly, the PE strips are 

individually sealed in pre-cleaned glass vials that contain a little water (~1 

mL). Freezing during shipping should be avoided, but PE strips should be 

shipped to maintain a temperature of 4±2°C. 
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8.1.	 PRC Loading Validation: Representative samples of prepared PE should be 

collected, extracted, and analyzed prior to field deployment to validate that the PRC 

concentrations are consistent with their intended loadings, and these standards 

have uniform concentrations in a batch of PE. 

8.2.	 Target HOC Blanks: Subsamples of prepared PE commensurate in size with the 

planned environmental PE samples as defined in the project SOW should be 

collected, extracted, and analyzed prior to field deployment to demonstrate that 

other substances have not contaminated the PE which would contribute to 

interfering background for the target HOCs. 

9.1.	 PRC data obtained from PE check samples collected from representative parts of the 

prepared PE should be consistent within about 10% (i.e. 100 x standard deviation / 

mean). 

9.2.	 Target HOC concentrations should be undetectable in the prepared PE (e.g., < 1 

ng/g PE assuming 100 mg PE subsamples). 

10.1. Adams, R.G., Lohmann, R., Fernandez L.A., MacFarlane, J.K., and Gschwend, P.M., 

Environmental Science and Technology; 2007, 41, 1317-1323. 

10.2. Booij, K, Smedes, F., van Weerlee, E.M., Chemosphere 2002, 46, 1157-1161. 

10.3. Fernandez, LA, MacFarlane, J.K., Tcaciuc, A.P., and Gschwend, P.M., Environmental 

Science and Technology; 2009, 43, 1430-1436. 

10.4. Hawker DW and Connell DW., Environmental Science and Technology; 1988, 22, 

382-387. 

10.5. Lohmann, R. MacFarlane, J.K., and Gschwend, P.M.; Environmental Science and 

Technology; 2005, 39, 141-148. 

10.6. Lohmann, R. Environmental Science and Technology; 2012, 46, 606–618. 

R I G H T S O L U T I O N S | R I G H T P A R T N E R
 



    

      

    

   

     

     

 

   

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SOP No.: SOC – PE/PRC 

Revision: 0 
STANDARD OPERATING PROCEDURE 

Effective: 5/12/2014 

Page 7 of 8 

Appendix A – Bench Sheet for PE Decontamination 
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_______________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

  ALS Environmental, Inc. 

Polyethylene (PE) Cleaning sheet 

Analyst: ____________________________________________ Date: _____________________________ 

PE dimensions 

Start time/Date End time/Date 

Initial Methylene Chloride soak 

Second Methylene Chloride soak 

Initial Methanol soak 

Second Methanol soak 

Initial Water soak 

Second Water soak 

Third Water soak 

Comments: ______________________________________________________________________________ 

R:\OLC\benchsheets\generic-2 
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Appendix B – Bench Sheet for PRC Loading 
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ALS Environmental, Inc. 

PRC Loading Sheet 

Analyst: ____________________________________________ Date: _____________________________ 

Aqueous or Methanol-Aided PRC Loading: 

Batch ID : 

PE Dimensions: 

Number of PE Strips per Liter: 

PRC Loading Solution Information 

Stock Standard ID: 

Stock Standard Concentration (ug/L):
 

Stock Standard Expiration:
 

Aliquot of Stock Standard (mL):
 

Final Volume (mL):
 

Concentration in PRC Loading Solution (ug/L)
 

PE I.D. Start Time Start Date End Time End Date 

Witness: 

Comments: ______________________________________________________________________________ 

R:\OLC\benchsheets\generic-2 
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 SOP Chlorinated Biphenyl Congeners in Water, Soil, Sediment, Bio solids and 

Tissue by Isotope Dilution HRGC/HRMS.  ALS SOP Code: HMS-1668 

Porewater Sampling and Analysis Plan 
River Mile 11 East - Portland, Oregon May 2014 
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CHLORINATED BYPHENYL CONGENERS IN WATER, SOIL. SEDIMENT, BIOSOL/DS, AND 
TLSSU£ BY ISOTOPE DILUTION 

11 roMard 

1.1 Th is protedure is currently undergoing a major re.vision. Until such time that the 
revision is complete. the analytical procedures outlined in the att<1ched document reflect 
current laborat0ry practice. with the exception that the laboratory is wrrent ly 
monitoring the primary ion for Dichlorobyphenyls, which greatly reduces contribution of 
PFK interference. This change will be reflected in the new revision. 

1.2 The sample prepar~tion, extraction. and purification techniques. are currently addressed 
in i ndividual extraction and cleanup Standard Operating Procedures, which supersede 
this document. 

I .3 All references to Columbia Analvtical Services , Inc. (CAS. GAS/Houston) refer to ALS 
Environmental - Hous-ton HRMS. 

www.alsglobal.com 

http:www.alsglobal.com
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SOP CHANGE FORM 

I SOl' Tnk: Chlori11;11d B1pl1rnyl \ ongcncrs in W:1rer. Sc11 L St:(linh.;1n. Oio-;olilb . :rnd Tissue hy r ,L\\ll)'~ 
Dilut;llll HR<iC·HR.\lS 

I SUI' CroJ~: l J:Vl.'i· 16681:3 

SOI' R~vi:;i<>n No.· I 

I J. I ~.~ Privr lo Hn~· ;->(11npJ..: i\lt1Hipu,~1l10J1. ih(..' S:H11ple l'OfllCJi! ll.:f i:;, alhJ'.\'-:d LO l'Cal·h Clll1hi\?~l l 

h:111perallffc: Lh1; t' m.lnimred hy !he cc,s«Liun of eondcn"nion 0111h.: sampk co11t:;i11<:r. Following I I:~ 
:,,11np I..: \Vanning. l ll~l ri\ I he . .;an~p~L· 1nen?:-...: 11.~ on Lhe s;1 r~'lp1~ ...:on 1 ;; iiH::r \1:-:j ll,:j I he D i:1 n·1oncl Ser~ he ton I ,.1r 
b!;1d~ p.:nn;::1-:nt 111:irker: chlt1ri11c rn-::!surcmcms mav be done at ti11 $ ri.111<:. 

1 l l .2. l . .1 Tnmsr~r th<: s:1mple to ih~ Y;, g;1! lon ex1ractio11 '"';~el.Add 6(1111L or did 1loro111-:1h;1n-: i•> the 
I ' Pt k~d s;-u11 pie ii) th-: '·~ 1-! a llon 1.:~.l:·«LcC ion v~:-:sel. \:' cnt Lhl!. vapor:; under a 1\.111 H~ h1.h)d b) ~ha k inf.! 1 nr ~1 ;~\\' 

,..,,u. 1d~ lhl·;1 11 ,., ..::• li11g lh..: c;1p. Rcp,\11 chi• pro..:..:ss umi l pre <Sur..: n.:i lon~c:· bu> l(h i" c he \ ,.,":I. I \tr.11; 1 

1 ti1c s;111111I-: by .,h:1ki:1g \he .i<tr m/111.ually 01' llfl ~n <lllton1:;t lc sh<tkcr fbr 3 mi11ulc~. All1Jw the layer'; io 
" :p;ir;llc l~ •r a 111i>1 111111111 of I (I minu1c~ and !r;;n$fcr th-: <lichlnr11111ctl::m0 l:iy~r I hnt10111) i11lo a1> 
;q1prupriai<:!y l:1h~kd ~50mL j:1r. I i' .111 cinulshm iaycr lilrn1', emplny 111cd1m1i~~l 1ccl11:\q11..:s ( uhras11mc 
hath. <:eJ1Lri li1p1tin11) to c11111pkte th" ph,'\$1: scp:ir;Jtion. 

Rca>ull( ~ > for U 1:u1g,·1 S): 
i ·h1.:se ..: h ~~n~~ .. ; n.:flL'L'I lechn i~.dly-. .;ound pracli.::c. ~nd are r..:quircd by 1he !ll...!lho .. l ~l..; 111inln1L~H l ~a1uplc 

proc-..~.!!.~111g ,,ll.:~J~. 

Ch:ui.g~(S ) !'uhmillcd hy: FB I Da;..:: '}/(>.I I I 
·-- -- - ------ - ----------------

( ... c? ~ Dm~: Q,f,, I t 

1)111 ~: 

I Date: 

~r I u, \ I . l' 

Di;11 ibutiuo: Ori~in~tl iiled with on!!i.m1I SOP 

http:ill:.JHipu'~ll10.11
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.. -

~l>~' J n \1:. ~ h: :hud !h~);): .. -1. nal~,~ls i''f l"l1lv,·hfon11.1t1.:d R1pii '-·u~i (_~nn::;: '-·n~r' b~ fhgh ~~ .. "~ul 1 H 1o H: ( j,l , 
( hnu n;i I• ogr. tphy, 11 igil R.:,ol o.n i•lll M :1" Spc•,·11-.-.111.: 1 ry (I IR (j(;.11 R .Vl..; j 

SllP Cod,·: l I MS- I ()(oXA 

1 1 . 1.2. ~ l' r1P!' ln .n1:. ~:nn pl c· 1n;tni pu:alu11:. tl11..· i.;;,u11 plt" ..:1.j1Haint'r '" allo" c;d i. ( l 1\:.i...:h ~1 ruh it:nl 
t~lllp1:r:1tur1..·; i IHs i :-. 1nn q j tnr ... :d hy H h: \ :1.: .... ~at io u \.) f \:0 :)1.k ·o:,:tl h.!! I ~)tl th~ ... ;u II ph: .. ~ ... ) J11.ti Ill..'! 'r1 . II ~~ 1;.;, tlti..: 
':1n1rk· h • 1h 1: · i;.:1 1. 1.."\lT ~1 .. 1\11n \ (.'z."L' I \·lt1ri... rht' -.·"h!!\~~ Llil 111'2 g"I. ..:'\ln11:1 •\~11 v c.: ...... i,.11 \'. ;th u 

Ji·t:.'fll ii.IH•.:n1 1n:1rk..:r Clt ll1.: S~!ll ~l' it' 1 :I L' t '1 l~LU:O: . 

i , .2. I . .? ~pi kc I .!)111 I. l.l r I he M:n nx ,t;rnd:n,I .;pi k iill!, .>n I u 1 "111 "t 5ngi rn I ( I 'ah k- .l i i n;n 1 h<: I ( ·s I) I ( ·-; 
~d lo.J 110l:-. R\.'l'l,!i\'.f lh1s :1.Jditlnn \)II lh.: b..:nch ~hec: . 1'hl'::\t: \\ill ~tr\·~ as i;. .. ) 1:11i :L' prL'L'i ~in: 1 .ind UL:4' 1 1f:J .'~ l n1 

the l.,a1 l'11 . 1 ·1\ill"'- in:). n..)d ll i1J11 nf l>1>1 h Labdecl .1i1d Matri.~ ·'' ''1ml.1r.I -pil-.i ii:; " 'lut i,;11'. :ilk>··'- lh<' >-lfl1('k ' 
ht ~\llli !ihr':Hl' rnr L°llh.' hour. 

I I 2 I • 't \ dd (,!., 1 n L o.l f t.ltl;.h h n·nn lL'thatlL. ~ .. ) lhl' :-..p:l\,,,:d ... ~ 1n1pi L' i 11 t l!r ' .. . ~:u I. L' \ ( 1; ;-.· 1 io1; \ l .... :-. ... I. \\·a~ I li\1 

' ;q1 .. r, 11111kr" furnc· hc•<itl Li~ sha~ ing for a 1i:w "'C1rnd~ th.~n uns,·::ling tile .:<i p. Rq1.:;il 1111., prm·~" 1111111 
J pr..::-> :-- Lil\: 1 h ·, I n1 ~~~('r boi I cb in 1h .. : 't:ss'-·l. (;.\(f~!Cl lb ... • ~u 1npl(' by sliJk i ug lhc j ~ir rnan u a H .\' \}r ,· >D .11 ~ 

:h l!tHH:li i.: --ho ki.: r l()r 3 111 i nut1.>.:. \ i I l)\\ rhL' 1:1 y c r:-- to .:;cpar~IL'-.' f()r::: JI I r:1 in Ill r!l 01· I 0 I ni llll ~~s ;,11 :d l! , f11-..f1..·1 I 1h.: , :1 d do11,111h:°.:.111c l:l~cr I h'.1IL.01n) i11l(> ."H ;1p1>ropriat~h· l:1hd~1i 2501nl j:ir. I 1 :Lil ,·:iwh11111 h:~r ln11w. 

I n np!,J\ l1'1<:L'11:n11,;;d 1c.ch111qu,·_; 1 ul1r:1'""'' bath. (('LLln l!1<;:11im> >tu co 1111• !c1<- the· pb;,,, >q i:i r;i l1co11 

I ' ' " ' • ,. . . . . • • "' • -. ' . . . ' . ' . ' 1~ ' . , . ' , . '. ' ' 
! ! .• ;.1.·-t l\.•.:1•L·:11 .~CL:1IUl1 I 1 .. ..:.. l .• ; l\\ 10.:L' ll..) .~·· t' i1 ti.>liH l.:.\: I Hllh>ll \ l1lll U IV l l ! t o'I\ • IHI. •!I Lll .. lll\l 1'1,l) lf\;lu.n 1-.. . 

~ ·,..: I IO\\ i11 i.; \.':\ 1raL' I ion. r~1nov1..· :111;. ... ·x..:1,.'. :-.:- \\ a:...:r rro1u lh..: di(hkll"('l:lh:th~lll\.' Pllf litl;) b~· ,\~. i:< inµ i i '.: 
.\.!lH~1!~:_ ;.~~lr~:·.~I and r~l1Hl\ 'i11~ lh...: \\ ~ ! ;"·r t l !_!_~ l ~'-!I~~~ 0!2_ (op._ 

R . ...:.1Stt n( ..: , r11r c·h.1 11!.!cL" •: 
Tht·~ ..:hang-:::-.. 1'1.! ile..:-1 11..·1.;h n 1c<1 l l\· -~,r111n1...I prnc1 i~~~. :LtiJ :i1·L~ r..:qujrt'·1i hy thL· n11.:th• ~d :::-. n 1i n\1 11u11 1 !)u1nph.· 
prOL .. C~-i.:-. i ng ~I L'.p ..;. 

[)1,1ribu1i0u: U1 i:;iu:t! f!i.:J w(lh u11g i1>:ii ~Of' 
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\ (JI' r i t l.:: ~.~ .:ll1o<l I hbX.\: "'::1l\;ri11alt·d ~ipht'll) . I ( oog .... ·11t·r~ ;n \.\':iler. "i..t •;l. '.'iec iin~1..·1 J (~u1 ..,1d i . I ... a1H.'I 
·1 i·'·' "(' lh l.~1>lop.: nflulio11 f fRfVIS 

SOI' R.:-1 i.;11111 '\o.: ·I 

1 ·h~ ...... :rip1 io1 nr (.I 1 . 1 ne~'; 

\I ~I 11 ; i 11 :n1111 n. i B i11~1 l L'.{l i hr~llJO!l 1)1\1:-\l he pt:vforf;).tid \,'.'\ ~··r\ ,,:h,'. ~'(:.n r . I n~ 11;,ll L'~l Ii brnl i o 11.:-. !I: ·<.· l !UI 11 'lt"tl i r 
lH 1..'r •>11L' ~L\l f hit.., pa~..,.,_.d si1 1~~'--. Lh~ .i n:t~y:-:.i i· l,f lht' ~ ni1ial .. ::1 )1bnnil'fl :-.l:1nd<1rds. u1:1k 111u lll' !he .: ;1llh1 :Htnn 
u•,:.:d rllr 'i:\n,p l~· Qt. :1na ly .... es. ( 'a I J hnH io1': n1~lY bt' n.:-4l:U\~{1 :•l)LHH:.' r ~ ( i tl:-'I ;·u 1 ~ h.' Ill p1.:r r .. •n11 ;1 n ........... di rl.: • ~t'', , 

. \ l ... c1 ln rl ~.~ i r'v. iniu.11 ~:1 libt~1lior1 ... a1 t' ~1.:·quin.:<l f:)l lo\\ ing .in) i n~laU\·11io11 t)J ~ fl{' '-' ( Jl ~ol1 n11n 01 \\ h~1~ 
!\'IS «..011 rL·l· 11 l:ll~ i h.: 11anL·c i :-i pi:rl(ifn 1~~d ( \.:, g. souf .... "-' <.· h:<rn :n~J. 

lJ...1.:::1;; .. ,1:1 .. d lur l l:aogo..•{:; ): 
Rrl'~" I n ll iHd I ;,.,,l Ll I' h iswri l U I (\;.l[;\ (n il i" ;)IC~ Ihm in~H'lllllCll( Cd )i l>r;Hi(l11' !> lkn do 11()~ r~ 11l;I11 I 'ml> It- r. :r 
h>1: ~~r p<.:rit-HI· nf Li111c .;ul·h a~ .!-.t ycitr'.'\. his :u.:~1H":vledgc.;d th~.! Ji nx1n. p(·R. a~rcl .>;i) ll>ll:1r c.0111pPu:·dl\ 
,,~ lllilil H•'!tl~ r ,;i:;n i ! i ry th.tr nm::; I •'lbl'r ein-i:-.m mc·111:1 I rarg~\ co11,1p1.1ui1<L,. bnt <•lller t:v.·K·r, c :in '"If'·'- 1 
\ 11/1'/iJ i. lfiJJrt !1l:1hil ii • i1! ,t.'.k h lil)I) i 1) <., 01/J)U IJllJ,,' '· ~(i)1i i il~' · 

C ha11g.:(.•.) !'uh111i1L~d by: .k1fC'hri~Lia11 Lh lt: i' ILJ 11 

Jl.11 ~: s I i i 11 

U:ill·. tJl t9 ~ \ \ 

ll.11<· §'ii/; I 
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r soP ri1 J~: Method°- '668 Analysis;; Polyci11oru1aled Biphenyl Congers by H•g~. Re$Olclion Gil$ 
Ch'omatcgraphy/High Resolution Mass Spectrometry (HRGCiHRMS) 

~ SO I' u,11,·: ' ~(), Zll I fl 

I SlJI' :,cction( s i. \ lh :-: t.:d by Ci1a1l>:?<.: : I:?...! . I ~-~-2. I ~AJ- l 2A.<> 

I
. De ·cnpli,)n ur C h:11:g"': 

12 . ..f -

s .• "''""' 11111/ /,(l/>l) l'(l/lll'.I' Pe.1:fiJl'lllllllU!- Al ihl' hegi llf'ing or ~<ich 12-hour ~111n dun 11 !; wlu~I\ 
:inaly:.c!i e1rc.· p.;:rforincd. C•C'/lvlS .s~1~(c1 i1 pL·rforn1nn(<- and cnllhr:1i lon arc v~ri li'-·d for ,1H n~.l1 \ l.'. 

PC' [l., :111d la hck d ,' .,111po1111d,;. FN the.'" tc>ts. n naly ;i ~ o I" 1 he (.'<; •. 1 8a I ;11 r<H ion ',·rr li..::11 i"" 
(Vl: RJ stnndard (Table- Si :ind the ,!iltHcd cnmbincd 2ol) cf•11g~nLT ""lulio 11 (Tab!<.' JI 11Hhl lie 
used to ,·~rify nll p~rtf,rnlanc<: crilcrin. '/'lie h,•,'.{in11i11g a11il cn<I o / Jhc· I ~··huur 11erio<I .,flJJt ~1 1 ;,_ 

tit~/ln<·,/ h,l· flu l>1·,!:inui11S: an<I e1uli11~ 111u.\,\ S/JC:t 1ro111c tc.'J' reso/,·i11.<.J.1u1\\ t.'r c'11.:c/.. . Tit,· 11u/,Y\ 

"'flc'l'//W/11!/l!r n.:sull'i11g /n!H '<'r clt•l"k is_li1/lowed by th<' ,li/111ed ](19 crJ11g,·11cr .1of11fi1m .111d 11;, 

ro111i11<' ca/ilirmiv11clit'ck1< -S-3). n·spec1iv<'~I'. Ad.1 u,inicn1 and/or rct·a lihra1ion 1ii us1 be 
l'L·r fonnctl unti l all pcrlonr1t1nc.: criteria :m: mc1. Only ~t'cer ;111 pcrr·i.m1ia11ce cri tc.ri a arc lllcl 111:1;• 

.;:imrk;;. bla11ks. lPRs. and OPR~ (LCSs) be a11alyLcd. 

! ~ ... ; ~ h,\·• 1111,·, l ~.4.': I. 111:tl l~.4.2 r~«u.l., C11Ji/Jr11rio11 1'<'rijit·atio11 
.<-::, < fir1ll.">' J _'.-1' 3 tlrruu,tf.h I ~ .. /.f, lier 1>nll' I:! .. / .. ~.:! rhrou~~J; 1 ~.-1.2 .. ' l'C\'f>ec'ti';', ·~r. 

R,»t>Clll(~) l(>r Chllllf~~! s): 

t ' !i:m);!L' i< in '~l"'n'c 10 N( 'AR20 I !04 12. requiring a more ddin itil"c dii>.:ussinn o l !h<: 1 -"·hOufJ~' i,,J . _ 

- - --· 
l 1,mgc(s) Subn1iucd hy: R. P1~rrot ----------------- ---------
. \(l(lr\W~)s: 

l)i~t rihutinn: Orig.in:i1 fi led w ith original SO.P 

D:itc: -i 2o. :!O 11 

Date: '-/ ), , 

Date: L\ [ZCl\ 1, 1 

j Da1::--
1 



•0\!\,\L YT!C:\L .SJ£Ql 'ENCE 1<01~ :\ TYPIC r\ I. 12-HOll R SHIFT 

8c~!n11! 11 !! of 12-hr , hi Ii PrK J IR/\IS Tune 
. -- ~ - --- ---- -

Oiluted 20Q C"mt:<mer Sol111io11 

Regin11 i11g l ':-..\ 

t\lcl hod n limk 

1-.nd ,,r 12-hr sn1ft l'fK I IR.t\.iS Tune -=.o...--

l) i~1ribu1 i1,n : Origi1wl tiled \\'it h o riginal SOP l'ho10copy 11lla~hL·ti lo each -:011lr<.1lkd <'<.'!'' 



FIGUU:. Jh 

.\NA LY'l'IC<\L Sf.QliEi\CE FOR . .\ TYPfC,\L 12- HOl'I{ Sll lFT 

PFK I !RMS T11n~ 

.\ktli<'u Blank 

u! r.1 f ' l ~-lir ' ll!fi lk!!ll11111 l\? or:~ -- -- PfK ll lfMS Tun~ 

,, 
' ' 
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::;o I' I ) 11 _.; t 'h l.iri ll:!rt'd u 'pl ll'H .vi C' or. ~rn~r~ in w ~ l!:T. Sc" l. !:>~d 1111<~,., I .. I ~in.;1) I id~. ;·,11rl Ti . '"'' !>-,· J" ii··:,, 
Di(ut11Jn I JJ{C.iC;J [I{ M S 

!~OP C1>dc: IL\IS-~-~681\ 

1 SO I.' Re ' i;io11 .'><>.: 4 _ _ 

SOP Da1,·: 11~ I '.\.'~O [ ~ fftctive 08,'!(.li{Ol 

: :SU J' ::,'-'~:tn( <) .•\ f'J'cc 1~,1 by l h;i.ngc·: I i:l. 2. I · l 1.2 .. 2 .3. I I . .2.3. ~. I I .~. -l .. I - I i 2 .. l.J 

I ))c..;l'~·in~~·Hl n1' cl1~H:~c : 
Sp1k111µ. "ill :1ow uccqr prillr 111 mixi11~ >olid mid ti>suc sc:mµlcs w1cl1 >•>di11111 su 11:11,., 

I I 2 .. !. I .<\Jd !.0-20g a11hyd1·ou; sodium :;:1ilti111> 10 c.1ch ·11ti1111Jk 011t1;1i11i nt. 1hc 
$;1111pk ~net 111ix thor<'lughly 10 evc1dy di;:1rih111<: th<: ~,>di11111 .,ci l l.tk JI 1111· 
n1i:<Lure h;: not fr~e- tlo,ving, continu(.; LO: 1r1i~ in ~odiur11 , 0 11:110 11111 ii .1 
rt\.''-'· fl O\.\' j fig_ L'OOS i Stell..:}' ('an he (.l hi i"l j nctl . 

I !.2.~.2 Spike I .Dini llf lbl" L 1belcd Sl~lld~t\) sp ll. in~ ,,))!1Lio11 ;11 IO·' 'I ll' 111. 
( 1'11bk J) in1t1 ""·~b "\inplc :m.c l c;1d1 ()( .i liq11or. Rct•;;rd Lhh :i ,it1i l!•••1 " " 
1ht· bc.nch ,;het:t. 

I J .2.2J Spike I .OmL i>f chc ~·lalrix ~1a11diml ;.pi~ i11 ••, st>h11io11 111 :\11;• 111 I. t J'.1l·J , 
3) ixll(> the L( S:fl)L('S 1.1liq1101;;. Record th is ;iddir11rn 011 l ite h«1h:l1 . c·1:1. 
Tht::Sc will ~C IT<: as both .the prcd·:<it.Jll artd 'ICC!ln\(:)' ror lhc· b:1r,·11. 

11.2 J ~ Rall1er rhmo adding si11t1pkspiki11g .;!l )uliL>ll lo n d~a11 1h1 nihk. i1 , 1,:;1.I 
:1dd s;1111pk to~ c\e~n lw:.1kcr to record wQigl11. . :\ ild Jl )-"O:• •;;·:1it11 1n 
~'!Ir., le <11td mix lhom11gh h 10 cvcnl y 1listrihu ti: rile s.lltlr uni sill 1,a•:. Ii· 111 .. 
mi,t.me· ), 1101 1t<:e-flcr.vir1g. c.onlinue to nii~ i11 " "diu1'11,,;11·;1LL' 111·1 1 . 
lh~.:-fl"wing ,·,msisre11C¥ can b<t oht;iined. Spike I .thn i. ' '" 1l>c r· ,)11. I, d 
.. mrndard SJtil4i11g rnh11iou ~·- J0-20ng: ml (T;:blc }}. R(Yllrd !Ill' , 1.;1"J,11 d 
addll ion on the h~ne h 'h~.<d. T r;111;;JC r ;:11111) I" Jo ASE cl' I I. ·1 (>11 ""'i tlr 
~odiu1n ,;ti l 1·al\:. 

I 1.2.-::. I Adt.i 20-.~(}g rnrhydrQ\I~ ,uJiu111 ~11 lri1 1c 111 ~<1,·I: chi111l•k .;u111:ii 11i1\;,' 111 · 
smnpk :ur<i mix 1hoio11g.h l.v 10 n c11ly distribUI<: II ;~ ,, ,.!i111 i1 "d 1>11«. 11 ''" 
:)liXtlllt' is nol frcv-f·io'\' ~ 'l-'J;. l:.on1~nu~ f\.1111i:x \n .... ~ •t. i i111)1 .;11lfatl.' lltJlil .. 
l'rc:~-ttl)\VHlg ~:on$i5tcucy <.:ao bl: o bli1 in ..:d. 

l I ~.·J.2 ;)pike I .OmL of the. J.ahele d sl:inu"n.1' spikiH!! >oiu(inn :H 10- ~li:w ni l . 
{T1tille ·1) into t>Jch s11111p lc mid each QC' uliquoc. iz,,,:01d 1]-ir, ,.., )\111 i<:•1 " ' 

~--lh-'c-· b"ud 1. ~ht:~!. IJ'li(? id detenninac ion is lO l>~ pcrfor·m!Ll on u ~al\ij1(,'. 

Dis.tribu::,1~1: Ori~:nal JikJ ll'itlr oriuicrnl SOI' . ' 
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l l .1.~.3 Spikl" I .0111L of lht- 'Vl:tlr)x , 1;mthmJ spikinf' .-r>lf11 i11:1 .n ~11:,; 111L 1 I .1ld· 
\ ) inro lhc Ll ~. LJ LCS .diquols. Rcrortl Lhi ~ ,1d di1i1m 1u1 tl1• lk ncl1 , i,,·cr . 
.Il~~_::vi1 0_c rw 11s b(1lh l h~ prccbinn rmJ n.:~1m1.:;. Joor lltt l;m,·h 

l<,·;i-.011( ' ,, ,,. \. h;11 1 gt·(~J '. 

A!kr ' c:n11,· r",·.:nc in1,-.,1iga1ion. ti).~ l·:I'.-\ ORCR rden~cd a memo rccomnwnd nµ thJ t 11!,• i.-u · 11 1 ~ 

( Lrpd:~t\!d l ~1n11u1~;;~ in :-:0111~ l: P .:\ J 500 :>l.:n ... ~;) incl hods 1"l'i! :)rdi u.g >1 and;.ird addi ri 0 :1 .\h .n. hi t\..d I 1ll.: 1 ~~ l·.a \ -.·iJ. 

I 
:111J.1:1<1l addi11.1111. u:l;1b¢lcd ,;1:1111far(b t(1 ' <11:<1 ~111\l(lk., ; lJuuld O~Clil' follcnv:n.~ n1ix1u1\: \'ith . ,,d11:11 ' 
s11 I I a I c tc:..011nirn11...:' p.lllC:Ot 1 ;, ii lo\\ P':!.££!)l 1.-c~-'c_n_v"cc.ry'-· -"-''S-'11-',·"s_. ______ _ 

I C'h:mgc(,) 'l ub~i iticd by_:_.\_11_d_r"_'w [liddk' _ _______ ____ .... J Dale: IJi>d - I ' ' 

A1>1i1·oy:1ls: 

~-. 

Oi>Lrib11liotr: Ori~i11:'1 tiled ·.-·i1h 01iginal SOI' 

-- 1._ . -~ 
;J 

D~•tt: : ...,· , _,_,_'_ 
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'St1u1rl11nl Operating Pt'ocecture for 

SOP Code: HMS- 1 66~ ·\ 
Revrsiou. :1 

Vcrsiou lJM~: !Yf(I l,),'10 

Cbio1fo~tr<l Biphenyl Congeners in 'Watc1·, Soil, Sedime11I', Biosoli<ls :uid Tissue· i,,. l>oto11r 
l>ilulioll JffiGC/HRYlS 

I. $COP"E AND APPLIC\ TIO:" 

1. l This SOP i• for dctetmirnttfolt of polydtlorumted bipuenyl con~eners d'c-l:h) in ~1·n 1~1 . 
soil .• .:d iin<'nf, bio>t1lid~. ti~sne. nnd other snmpfo LnH triee~ b."11121! rcrnluri11ll )lll• 

ch1 01rn1JogrnplJ.yiL.i'gfrr~~,Jn1 io11wnss speclmn1~try {HRG£'.TJ.R!v1'lj ntili w1~ [ P \ 
~kthi)d 1668 R..:vis1on A. 

J.2 Tile PCBs t11at ca1\ 'be ilNenr1iuerl by this SOP Me 1he 12 polyclilorinated liipbenyls 
(PCBs) de~.iguafe<l as tox~c liy the World rJ'ealtb Ofg~iJ.iz:aliotJ (\\110) pl11s tile reniaill:Dg 
197 li'Cl3s. ,appro.~i.JUateJ y 125 Df which am rt'Solvcrl ~d~<]1Lar~11· on''" SPl3-C\ctyl ga' 
dtrornarogrnpJn ~ cnl\ttIW IQ be ciel~rtuiu<"d a$ i.J.t<livklu~) ~Ou_ge1t(>I». '01e ren1;;ittlllil 
approxiwately 10 cong:ener.s ru·e de1·~rmin0rl o~ mixnire:. of isomcr- 1co-eltnio11s 1. I hi! lhl 

of :?:09 PC'.Bs is ~iveu 1u Table 1. 

J .3 'Ilk I ~ PCB'.> desig.nated 11s toxic l>y W'HQ and the carhe-L mul ltH~,1 eluted C\)l<~L'll~r <ti 
e,1et1 clllo;·rna1io11 !eve.[ !I(~ <letcfll!tlle,d by m~ faorop'! di)\ll tOll t(ltallti!Mion ~.-'duuqm.'. H1<' 
re1)1~inin11 \;"JJl!em~Ts are de1e11iw1ed l.iy the 1111emal :;fittrctar<l C]llilJJtltat101.t 1~dui.iq1Ji' . 

lA J lus ::,op 111lows d~1e1tninatiou oftbe PCB toxi61y eq11ivnl~nt (T!'.Q) for 1he 1<·~"·~ i11 11 

s111uple using rox.idty cqnivalcncc factors ( Ctl·.i.j . !'his SOP~l-n ~lk1w•, 0-ti111~lk'l10f 

bou\ol.>p, tutl\h '" l~\iel of ~hlori!Jario1L and it" liu1aiion oi' total PCBs iu A >:11np{e by 
siurnnnuon of lb~ couceum1t1ou~ of 1h~ PCB ~01rge1rers :1Jl(l cougener .~rnttJl'. 

J 5 TIJ.is SOP is for use ill (htta ;rnther iuj? :u1d rnoaltot'U.!!: a~s<Jc1a'ted witb tile ('[e,111 '\!.'11cr 
Acr. the Rcs»urt'c C. 01tse.rva1io11 a11rl Rccoveiy Aet, rhe Com pre hcn,i ,.e i': tt viru cunenb 1 
Respunse. Comp~usation and Li~biliry Acc. ~ud lh<! S~fe Dnukiu!I- Waler Act. EPA 
l\i(erlu:i<l I 668A is b~$~d ou a cowµil~tlqn of uiethods frow ine 1ect111ical Ji1c.-,irnrc ;ln,J "'l 
!:'PA Mcrh·.:>d l6 l.l . 

1.6 Tire Mtectiou Timi ts ~ud C]1l011titAr100 level$ Ill rl1i·5 proceci11rc are usually ilcpeudent 011 
the- level of mr~1fcrcucc;, ?Jld 'laborn1ory back12rmmd k vd • ntlwt 1Jrn1l in$tt'l1n1eulnl 
linuto.tiou.&. Tb~ ~s1fulnt<:'d uwttmd':de(ection li.J.1iits \1J'e rhe level> ~t which the flCB~ C:lfl 

be detenn.iued witl1 IRbon1101y contmnination present. 

l . 7 f. PA M~thod l C>ol:)A is '·v~rfomiauce b~sed, " C AS 'Htl!l~tt>u 1s peruiitt~\I to 1.1,wif1 1~ rl 1r 
procelllu·e 10 overcome UJl<'iferences or lower tbe co·st ot u1easmcmcttls. pn>vrd~.i rllm .iLI 
perforUlAllc<»cri1eri8 8re iuet. Jhe rcq11ireme1Jt' fo1 cst~blishin~ pro(·edllral ~q1t.val-e11~,y 
arc given in Section I J.1 and CAS lfous1011» mudit'tcation$ <ire detAik<l w 5ect"' tl :n . 
Ail\i modifkaiioo of EPA !vletllod 166~A. beyond 1hose ,:-xpre"J~ .. p~niliO~tl. ~lrnil l~ 
co1t>id~reci a JJ\:t.)Of 1l11:>rlificalion subject to appJirntiou mid nµprQv;1l of <ilten\~1c k'' 
pro\·edlu·es under 1W CFR I :>!5.-1 m11:l 136. ~ . 
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SOP Code. HMS-166:\A 
Rt>v:~icm: ~ 
Ve1sioll Dille: O:i 13/t 0 

2. WETilOD Sl;:\i~1ARY 

Flu•x cha1ts that SllllJJlJ>Hize procetltu·es for sample preparnrion. extiactiou. and a1mlvsi, art' gi•:cn 
iu r ip1re I for aqneou; and solid sau1ple' ~md Fig me 2 for ti ss11c srunpl~s. with addiunniil 
wodificatious as mentioned in Scctiou 21. 

:?. I l::xtraction 

2.2 

2.3 

' . -·:> 

2. I. I A()11e.>t1s -;~rnple< ( •m1iple- ,.,,urauuno: less thau one p~r~'"nl solidsJ sr,ible 
isotopic ally lauek•<.J aualo~s of the toxics :uid l.1beled carliesr and latest IC"vel ,, f 
cblori1.1111ion (LOC) PCBs ar~ spiked iu10 tile sample Hiiquol. The s<unple i~ 
t>xtrncted using a modified sepnrMory ftuu1e) e;.;rracriou a11d concel)trared fo.ir dean 
up. 

2.1.Z 5olid. ,ecui·solid. and umlti·pllase samµlt>s (e.wluding tissue I - Tilt' hibel~d 
cowpo11nd~ are spiked iut0 ,ample urnrerrnl tlrnt conespouds to approxillmtely ~g 
on a cl1y weigut basis. For ,~mp\~s wi1l1 hi~ mol'ntre courent, the amomll ofwel 
""eight n1aterial to add the labeled co1upom1ds lo wonld neceS<m·ily be greater 
tuan 5g .. \JI sawple> :ire uou1c>geuiz~d p1operly ,1nd extwd0cl in n 'io~blet 
exm1ctiou apparntl1s or Accelerated Solve111 E.~trnclor (ASE) Tlte ~xtnict is 
c,)nc~ntraled for clean op. 

~.I.'.' Fish and otltcr tiss11~ - Au nli(JUOt of tissue s11fli~ient ennng.h lo pcov1de sa111ple 
for PCB at1d lipid analysis is ho111cJg.euiz<'d ru1<.J spiked w11h IHbekd C'OUlp1J11nds. 
Tue saiuple is niix<'d with anhydrous sodi1u11 sulfate aml extrncted for l6-~ ,1 ltours 
u~ill~ a I: I dieltlo1·omethane/hexa11e solution in a So:J1let .-xtrnctiou <lpp:11a11h. 
The ~xtrn.d is split: wi1h OU(~ aliquot c:oncenlJ·ated for ck<•H up and the other 
cou~eulrated for li1:iict cte1en.11i11atin11 (11' appHcahl~). 

After extnlction. a lal>eled cleru1 up s1aod!lrd is spiked into the extt;ict which 1s then 
cle~1ned l•p using. hack-exrrnctiou with sulfuric acid and!or bast'. and silica gel or Fl11r1.-il 
c hromacog.rnphy. 

After cl~an up. the cxtrncr 1~ concentraled to 20pL. Inunediately p1io1 ro injection, 
labdecl iujection internal standards are added to e:.1ch extract and au aliq1101 uf the exr1 11ct 
is injected into the gas cllrowatog.rnpll (GC). Tile <W<liyT~s are separMed l>y tltc. GC aud 
<leti:'ctecl by a hig\,I, resolu1:io11(~l0.000) uin~$ 'flcctrom~1er. ·1 w () cx>ld IDlz'" are 
mouitoreri at each level of chJorinJiiou thronghont a pre·Mtenuined Ieteutic111 time 
\Vinrlo\v _ 

An iuclivitlrnil PCB cougetter is idenrified by compari11g rl.te GC releuhou t<wc and ion· 
ab11uc\a11ce ratio of two exact lll' z's witll rile con·esponding rctet>lion 1i111,• ,,f <lu a111he1111c 
$1Hndard ~nd the rbeoretical or acriuircd ion-abtwcfauc.- rnho ofrbe rwo •·~:;ict lll',·.'s. 

Qnm11ir<111vt> aualy~1s 1s perfonned in one of two ways usiu~ selected ion rnrrcnt prnlilc 
(Sl('P) areas: 

Pa~e .1 of84 
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SOP Code: l·EvJS-l o6:St\ 
Revision: ~ 
\\:r,ion DaFe: OS!f .l!l 0 

2.5. for the to-.;ic., ;1 ud tbe earlie~l aud IMest level t>f cl..1lt11inahon CBs (Toxic' r r)( 1 

the GC!MS 1s nmlti-poiut cafibr~ted and ti.le cuuceu1r~t1ou is dlo'leiuuu~<l usin~ th~ 
1$0luµe dil11tiou lecllnique. 

2.5.2 For alJ other congeoers, rhe GC"/:vfS is <.::)hbr<1ted al ;i ~lug]~ ...:<-,uceuTt~liou (tJ.ld thl;"I 
cuncc11lratio11s are dcrcnu1oed 11~iog the tu~ern~I sraudard rechniqne. 

2.5 . .1 for th~ labeled co11ge11ers. the GC/!\"IS i.s cnlibra1e-d usiug replicat~'i a1 a. ~iugle 
coucen1ratjou :uid tbe com·eutra11ou~ of th"-"" l~heled .;:omp<>01id~ are dererulJl1.:<l 
11si11.!! the i11te11111 I staud!11 <l lt•clmique . 

2.6 The guality uf aualy~is is assurecl throug.h reproducible calibration an<l t~W llJI. or lhe 
extr~c1Lo:>n. cleAn np and GC'!MS systems. 

3. DEFIKITIOl\S 

3.1 _-\ bln-<'Yiation~ 

MoCB 
DiCB 
TrCB 
TeCB 
PeCB 
fl:-.CB 
HpCB 
OcCB 
NoCB 
o~cB 
PCB 

PFK 

cs 
LS 
IS 

HRGC 
HRMS 

TEF 
TEQ 

= 
= 
= 
= 

= 
= 
= 

= 
= 
= 
= 

= 

= 
= 
= 

= 

= 
= 

M onoc WoriuaT edbiplle1 tyl 
Dicl1lorinatedbipbcnyl 
T 1 ic lllonnarectbipl1e11y J 
r etrncl\loriJJa led biplleuyl 
Per 1 ta ch Ion na1edbipheuy I 
l· I ex~chlN i.uat.?dbi phc'uy l 
H epta~ Ii \oriua redbiph.:11yl 
Octachlorinaredbiphe11yl 
Nou~c l1lor illA!cctbipbcuy I 
Decachlori11atedb1pbenyl 
Polychlorinaledbiphenyl 

Perfh1nrokerosene 

C leru1 uµ standard 
L:1 bded standard 
Inrerual iujectio11 ~t~ndatcl 

High-re~olntiou gas curomatognipl.Jy 
High-resolution wass spectromcny 

Tox1c.ity equrvaleuc.: factor 
Toxic iry ~quiv11leur 

3.2 Polycblorin;1tcdbipbenyh (PCBs)- cowpou.ucts that c.ontain frow r lo I 0 chlori11e 
ak>llJS. 1.:Sl•ilwg 111 (I 1ot~I of 209 compound~ cl~teruuned by I his procdure. The :?.09 
PC"Bs are listed in Table I. 

3.3 Isomer - componuds having the same number aud type of chlorine atom~. but tiubs11t11ted 
in differe111 1>ositions. 
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3.-4 I..nl>ele<I Staodarrl - a.n tsotopically litueled m1alog thal is added to all samples. iucluding 
LUetbod blank., .iJJd quality control saiuµk,. belore exlrnctiou. They are tised alon;z with 
r~>JK>nse fac101. to u1easttre tile cnnccntraiious of llle cougl!nl!r>. TIN l~beled T,''\Lc' LOC 
s1>1uuard couceurra11ons are listed i11 Table -1. 

3.~ Cnlibnitioo Sol11tio11~ - solutions containing known amouurs oftutlabeled PCB~ and 
labdecl standards. listed u1 Table:>. The $et of S solurious is used to de1eru1im' 1he 
u15tt11ment respoose of the unlabded a11~ ly1~~ relative lo the (' 13-Jabelecl ' tuod;in!!, A 
>ix!h ca librntion solulion coutaius all 209 cong<>ner' <md i• used for calibrn tiou <ir all 
compounds 11ot cournined ill 1l!e 5 poi ul curve 

3.6 loteroal Staorlarrl Sol111ioa - a solntiou coulaining the iHtenrn l iujeclion stm1d~rds 1l1:i1 
are added lo the ex Imel after fiual couceutrntion foJ' HRGC 1 IRMS ana lyst' h> detl!1 mi 1;e 
lhe recove1y eflit' iencies achieved for the C 13-labeled sraudards, Concenft·atiou, :u-e 
Ji , te(f in Table 3. 

3.7 i\J:itrh: Spike Sohtlioa- a solution of ualive (tutlabeled) foxics/J.OC PCB, th'1t ar ... 
spiked iuto lite laboratory control salllples prior 10 ~x1rac l io11 ' ' ' wvoil(•r 1.1w1hud 
perfonnanct>. Coucenl1;il1011s arc listed in Table 3. 

3.8 Cleuo lip Stancfarrl Solution - a ~,>lt1tion coutailling Cl 3-labeled con1ponnds llwl is 
spiked t<i th~ extrn~t pri•>r 10 dean up to uteasme the efficiency oftlJe c l e~u up pro~01Jnr0. 
f\,11cenl(m1ons are lisred t0 Tabl"' 3. 

3.9 i\·letbod Bl!l.nk (MB} - rE>preseuts tbe backgrouod coutnb111inu, froui glassw~rc. 

extrnction il!ld ckau up solveuts. An :MB i.s spiked witb o solution of CJ 3-labclcd 
$laudard>. extracted. cleaned np, ~ud analyzed by HRGC/HRJvJS iu exltcrly tire sa111e 
n1>11111er as the test saU1plcs. 

3.10 C'aUbr~tioo Verifirntioa Stnnd.i1rd (VER)- Tile w.id-ptliut calibraliou 'taurlard t( :,-}j 

thM is used ro verify caltb1a1tou (Table 3). 

3.1 I Estimnted Detection Limit (EDL) - Tlle sample specific es1inrn1cJ detection lin1i1 
(I · DL) is rhe conceul (arion of a !liven a1rnly1e required to µroduce a ~ip:ua l witlJ >l (.'L0 <1k 
llei!illt of at least 2 5 twies the background 5ignal level. 

-1 . C'iTERFERENCES 

-1.1 Solvents. reagents. p.la"warc. and other sawple processi.tii:t hardware may yield artifads. 
elevaied baseline<. audfor lod:-wass suppr~~>iou cansiug mi<inte1µre ta1iou ,.r 
diromatograu1s . Specific selection ofreageuts aud ptuific;1rio11 <>f snlvenrs by di~tillati on 

in ~ll-gla'~ >y~tcms may be required. Where possible. rea.1N11ls are cleaJJed br t'Xlraclion 
or ~oh·~uT 1iuse. Euviro111nenml ly Abnndaur PCBs have b""n shown ''' b~ vc1:c di lh c·nlt to 
c·on1ple1ely eliJllinate from lhe laboratmy at lewis lower thao tile £1.)L5, 
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-l.2 Tl.te 1.1se of I.Ugh purily reag<:'nls atld $Olvents can be' used to w.iniui.ize iJ1terforeuce 
problems. Solvent lors are tested for th<' abs<:'uce of PCBs prior to use by the l<1 bo1ahlJ ~· 
Disposi1ble ~lasswarc is used wh<?nevcr possible. Reusable ~ lassware ruu:.t be cleaned 
according to th<!' procedures iu the SOP for Washi11g G/nssware. SMO-IFA.SH 

4.3 Iuterfereoces co·exrrnct~d from sampl~s will v~ry considernbly from source to source. 
depending 01.1 the diversify of the site being sau1pkd. hnerfori.ng con1po11nd5 u1ay be 
present at conc~ntrnlioos several orders of 10a,!-'llitude lliJ.!l.ter tl.1au the PCB' fhe n11>~I 

frequently euco1mtered interfert•nccs are chlorinated dioxi.os and dibeozollir:ulR, 11t~tl10xy 
bipheuyb. llydroxydipbenyl ethers, beuzylpllenyl ethers. broui.ii1~ted ,lipbcnyl ether-.. 
polynndea.r arowalics. polychloriuatcd naphtha lenes. and pest icides. 8~n11s.? ve1y low 
levels of PCBs <1re measured by this procedure. tl.te eliminaliou of interfer~nce• 1s 
essential. The cleau up steps given in Sectio1i 11 .3 can he 11sed ro reduce 01 cliwin nt~ 
these interference$ and the reby permit reliable determination of 1he PCBs al the le,·c+: 
indicnied 111 Table 2 . 

.i..i A high resolmion capilla ry cohuw1 (SPB-Oclyl) is used for tbjs proc~dure: however. no 
ki.1own single column can resolve all isower~. Mauy co1npo1111d' c:od ut.: \\'ith otller 
compounds of silllilar mlz· ~. Determination ofwhic!J co1upo11nch coelur~ i~ perforuied by 
tlie iujecrion of t!Je ca libn1riou standard co11rn1n ing al l 209 cong.euc>rs. Cou.Jirmotiou '""' 
be performed on an alternate colnmn (D.8-1 ): however. tl1is proc"" is uot undertaken 
cowmouly by C..\S/Honston ;1ud i, only a\·ailable to lie perfonued by requesr from tbe 
clieut. 

5. SAFETY 

5.1 Tile to:-;ici ty or carcinogeuicjty of each chel.ll1Cal us~d iu this procedure bfls uot l'H.'c'll 

preci.ely detemi.iued: however. each cl>Wpountl should be treated n'" potentia l be.ilth 
1.i~zard . Exposure 10 these cooiponud ' should be r<-dnced t<> the low"'' P•!"ible kvd. 

5.l .1 PCBs have been tentatively das~itied as kuowu or s11specred L111u1n 11 c>r 
nialJl.LDalian carcinogens. Ou the basis of tlle available 10.x1colo£!ical :uid plJy,ical 
properties of tbe PC'Bs. pure standard< should he handled only by uighl y U-:11111!<1 

persoo.ne) tbornnghly fami liar witb handling. mid cautiouary procedures and the 
a ssocia I t'd risks. 

5.1.2 It i~ r.-conm1ended that the labt>ratc>ry purchase di lute ;.rnndard soh11ic1ns of the 
aualytes 111 tllis procedure. However, if1>1imary solutions an~ prt-pnred, they urn ~! 
be prepared in a bood. aud A NIOSl:LiMESA appron"l tox1c itf1S rc.~p n ntor 11.msr be 
worn when high coucenh·a1ious are haudled. 

~.2 The labornto1y will ensure tha t all ana lysts receive adeq11are safoiy training p1ior 10 

workiug wi tll rbe cbe1JJicals aud couiponnds as~c.)c ia tc•d with tbis tnerhod. 

S.3 The <olvents and acids iu use ill the labora101y may be hnardmts ancl shon!d be trented n~ 
snch. See the £11viro11me111nl He(lf//1 c111d Snfe1y Ma1111a/. CTIP (Chemical H} giene Plan). 
Sectiou :\, for luore iuforuiatiou. 
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5.-J Disposable gloves. apron Clr lab cont. safety ~lasses or wask. ru1tl n fuu1e ltot•<l w11~t bo 
used. Duri11!1 a11aly11eal opernlions that may give rise to aerosols or d11>t~. persouuel 
~hould wear 1espirn1ors equipped with activated carbon !liter;,. tye prCltt-diou UlllSI l>e 
'nwu while worl.:iup. with e:<pose<l $;Ullples or p1u·.- analytical scandarch Latex gk1v0s are 
COLllll.lt•nly used lo rcdncc exposure of tbe hands. 

5.5 W:i~lt> Handling - (i0od teclmi•111e include~ rnmillliLill!! ~011trulliua1ed wnste. P!a,uc bn)! 
liuers sllonlJ b~ used in wast~ cans. Janitni~ an<l o;her pcr,1>nnel $houkl b~ trarned tn 1h~ 
safe hm1<l!ing of waste. 

5.6 L(\w-level couwu.unntiou is alway'" possibility for 1-fR<rC HR.ivlS analysi.~ d11e 111 lite 
diemi~al properti~' vf dioxiusiforans aoct tile low J"esol1111ou of tlte ios1ru111euts. ·fo 
eliwu1a1e fl.it' C<>lllrunination. it may be uece,~ary to in~tall ~chvatcd c~rli(ln filte1< and 
perforw bexnue wipe> on com1ters anct hoo<l stufac.-, 11·-.~d for sample proce<sin!!. 

6. SA:\JP.LE COLLEC'T!O~. CO:\TAL"ERS, PRI:SERVA TlOJ'\, A~'D STORAGE 

6.1 The dient shall ~nllect aqueOll$ sample' i11 amber g.la~s containers and rcillect solid 
sample$ ul wide 1mm!lt coutaiuet"s fo!lowiug conveullo11al srunpliug pr~c1ices. 

6.2 Aqueous Samples 

6.1. t To remove a.uy rt"sidual chlorine U:i aqueous sample.>- add apprnxinmtcly 801ug 
<odium tltiosulfat~ per licer of waler. To verify its al>>ence, measure 1he chlorine 
presence witlt nn iudicar.or su·ip acc1Jrnte down to 0.05ppm. 01 0.0.5u1g/L. Repent 
process nntil chlorine i> c.Clu1pletely removed 

6.2.2 Tlte client shall ensure a<1ueons $aaiples are Q\WHmnerl in the d~rk at o"C from 
the time of collection un1il receipt al the laboratory. fftl.t,, , alllple will be liv.:eo. 
allow r00u1 for expausion. Sto1e ill the dark at r 6°C-. 

6.3 Solid, :\lixed-ph:lst-, Semi-~olid, and Oil S:iruplt-~. Exdudi.Dg TissuE"- Th~ ci1e.111 -..hall 
~1rn1re solid. seuii->olid. oily. ~ud mixed-ph~se saUtples arc maintain,•d in the dark 01 
<6°C from the time of collcctio11 rn1til receipt al tu~ lal>orntory. Store Scltid. ~eu1i-solicl. 
oily. and wixed-plta>e sa1uples h1 tile ruu:k M <-lo<C 

6A fish and 0Ther Tissue Snmples 

6.4.1 Fish may be cleru1ed, fill~ted. or proCe>sed iu other way~ UJ tile field. such that the 
laborato1y uiay expect 10 receive wbole fish. fish fillet~. or 01.her 1is>11~' fo1 
ao~lys1 s. 

6.4.2 Colleci Jisll. wrnp 111 nlu1niuu1n foil, and maintain at <.0°C frolll cl.le ti Ille ,,f 
collectio11 until receipt al the laborncory. to a moxium11.1 ti111e of ~4 l101u·s. If a 
louger trru1spon tiwe is uecessary. Cree7.e the sample. l<leally. ti>il sbuuld he 
fJ\)leo upclO collectioo and ~hipped to the laboratory mide1 dry ice. 
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6.4 .. > Fr.eeze li~sne '~mple5 npoo recetpr nt tue laborntory aml mainiaiu iu lhc• d;uk "I 
-20 to - l O"C uutil prepm ed. 

65 Holding Tim~~ 

6.:>. l There are 110 deuionstrnted 111Rx11n1un holdin~ r iu1e~ ;1s~oc1Med wit!J the PC'l3s 111 
aqueon~. solid- semi-solid. tissu~\ or other sa.n.1plc 111111ric.es. lf stored in the dm-k :-11 

0·6°C'. a<iueon$ s;~mples may b~ ~loxed for up to oue year. Siwilarly. if , 1ored i1~ 
the d.11rk ~t-20 tn -10°C'. solid. semi-solid. 1m1ll1-pha, c. m1d ti.~sne .,amples may be 
stored for up to one year. 

65.2 Store san1ple ~xra·11cts iu tue dark al 0-6°(' lwtil analyzed. If ext met.< ar~ ,fared at 
0-6°C. sample extracts ru~y be ~tared for up to one year 

6.6 Samph::, l\re u~uAlly ~hipped froui the cli~nt 10 tb~ lab by 11 srnuda1d sltippmJ! s.:1vic~ '"dt 
11s UPS. Federal Express. DHL. or USPS. 

6. 7 Samples are logged. in io ('AS LIJ'v!S aud l11l•eletl for Hacking ti.trough tu" laborak·r~ ..\ 
cooler receipt fonu is filled oul. catRlog.ing: m1y non-confomrnnces assnciated with tl:e 
receipt of the satUple co.utoiuers. See the SOP fol' St1111ple Rrtceiviog, S:HO-WET, fo1· 11 
Lltore cl eta ii eel cxpl111rnhon. 

6.8 Bt>fore e:-:traclion. a vi $\t~l iu.spectiou of 11 sample is done. Aqueous s111uple:, deeuied I<' 
ha ve -·I"'• so l id~ a1 0 tillered nnles$ otlte1wi~e specilied b~ the clieu1. Solie! ~nwµI"' ;ire 
uoUlogeuiz.ed 1horo11ghly prior lo <1li<1uonin!!. See the SOP for S11bs(l111pli11g (Im/ 
Comµos1ii11g Aq11,-fJl1J rmd Soil Samples. IVET-SSMP, fot more iufonml1i<•n. 

7. APPARATrs AND EQUIPM£i'\T 

7..1 Ga5 Cbromt1togr:ipb'11igh-Re~olurioo '.\ l:.1ss Spe,1rometer/D~t11 System 
tGCIHRl'ISIDS) - TI1e GC must be e<iuippo;-<l for te111pt.>ralurt.> p1oimmwtiug. All required 
~cce~'iries wnst be ovoilable. snch as syrillges. ga;es. 011d capill~ry colnnu1,. 

7.1 .I Q_~_!!Jj.~tiou Pott - The GC iujection porl m\lst be clesigut>d for rnpilla1y 
columns. Tbe us;, of sphtless (ujection tech11iques is reconuuen<led. On rnlmrn1 
J pL injections can be usecl ou the 30111 SPB-.Odyl cohtliln The use o f :t uioving 
needl.e i.ujectiou port is ~lso •.1ccept11bk. The use of a 211 L i.njcciion is accepiahlt>: 
however, analysis must remain ctm>istenl throughout the analyo;e, by ll>iUJ! th• 
saint> injection voluwe at all limes. 

7. l.2' Gas Chrnu1ato11raphtMass Sp~clrouit>ter (GC!MSl Interface - Tlte GC · M~ 
interface COllJpoueuts sbould wirJ1stRud 3.50"C Cold spo1s nr Retivc surtil('<'> 
(<1dso1vtiou sites) iu the GC/l\15 mterfoce cau cam<> p~11k 111iljug aud pe~J.: 
brn11dening. IT is recowl!leuded llJ~t 1he GC coluum ti~ fint>cl direc1ly into th<' 111:,.,., 

spet:tr'J1J1eter ioll source witl1ont being cxpo>eci ru the io11izi11g electroll be~ot. 
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7 1.3 Mas-; Spccn·omerer- 2$'-40eV "1ectrnu Jlll!J1"CI io1uz01 11ou. nrn'! be caµ~hlt' ,,r 
sel'echvely LUouitorin~ a 1uinimu111 of22 ex~c1 11~;'-; a! li tgl 11 ~>• ilu!ioa 1 ·IU.000) 
<turl1l!l a penod les~ tlwn l.5 seconds. and n111s1 weet All of1JJ,, phfonu~uce 
sµetifica1ions i11 Section 12.1.2. 

7.1 4 P~I" Svstem - A dt-dical<:'d dat~ ~ys1e111 i& used IC> control ·the rnpitl lJ\ultiple-i-. · t) 

mouitoru1g process a.11d to acquire lue d:1ta . Qua11tila~iou cfata 1,peak area<"" pc,~•k 
beighh) aud sclecre<l ion 1no11it0ri1111 (S IM) display, of i.mens11J.-<, of ead J 1u11 
'ig1111 l beut!! iuouitPred. i ndud:ing tile 1 <>ck-i:uass LOU ~~ ;1 fouc1in1t <•I tuue _ o 111sr be 
~cquired ,Juriog rhe au~lvses [(lld stored. Ql!au1itntio11s are repur1<d based Ul,J,>U 
cowµuter g.enerared peak areAs. !Ii, al so 1ecooome11ded 10 h~vc a ch1ia >)"\le111 
cn1:>;il>I~ of swltd.tio..2 lo dlrletellt se1s of ions tde:o.c-r1pLors) ar ~peeifa·cl 111ue' 
dunug the GC/H.RMSl ;icquisiilcnt The da1-0 sy• tern c<iu provide h~1d. copil-> ,,r 
mdiv1<fonl ion chromato~.rams for sclec ted ga$ chroooo to£trfl))IUc tuue inrervai~.11 
t'A11 a l~n tlcquire lllfl'~ \pet•lrnl peaJ; proftles and pr-01·ide hard 1.'"l>i~' o(puak 
profiles to rle_u1011strate tJ1e required resolvirt,!! po1~er Tite. Jot:•~) ,;teu1 ca11 µennit 
rue Jlle!i.tll'ellle:nt of uoi .~e at the l>ase line. 

7 .1.5 Mic roma,, . NfassLyn.~ (Ver~ion 4-1) i> nse-c\ to obt<ttU all da t~ fimu tl.Je l lR.l\ lS 
sysreul CAS(Houston employs the fr•llowin,g HROC' liRMS 'J'$lc' uts: 

7 1.5.1 All Agileut 6890N <JC' witJrn CTC i\.~Ot>S 1-\ntos11mpler 111terfaced 111 a 
'.\·1icromas~ Autosp~l' Cltiura HR..\llS. 

7. J . ~ . 2 Aq Ag• lenf (l~CJON GC with n C"fC A 200~ A 11 tosawpler mrerfaced '" a 
1\-·ticromass Alll(';;pec llltuua 1-QUvlS. 

7, I. 5 . ~ An Agilent 7890A tiC wi.th ~ eTf' A'2QO<:; A111o~oll,lple1· iuierface<l LI•" 
l\ licronm~s A 11lospet Preuuer HRVfS 

7. 1 5.4 A11 Agilent 7890A GC with a CTC A'.200$ Autos~111ple1 i1~terfoceu H• :i 
fllicromass A Ut•';;µer Prew.ier HRMS 

7.1 G<;' Cotu111os 

7.2.1 lsowers w~y be mire~ol ved so long ~s they bnv.- tl.Je AA!l.le' TEF 11ud tespu1c1<:> 

fact<) ~ and so long a~ these ouresolverl i•0n1;,,-s ~1•0 111ti(iudy rei<•1lve<:1 from 111 
oilier congeners for exmnple. the SPB-Octyl <:ol1111u1 ac luev-.-. uu:ique GI 
resolutfou of all toxics <:xcep! congcw'1$ wjib CNl;i~ncr tmwl>er, 156 and ] 5 7. 
Till• 1wu1eric pair is mriqndy rcsolwd frotu ~ 11 other ~ouge11c·1'l> a11d tbew 
coug.euers baw tile same TEF 11ud r<.:sponse factor. 

~ 1 2.1 Tile re1e1 11ion time for <lec~chlorobiph~nyl (DeC'B. PCB 209) u.111~1 be 
g.renter lha n .'i~ 1J).inutes. 

P~ge 10 o! 84 

http:togrnph.ic


SOP Corle lilVlS -I 6681\ 
Revi;i;i~1· ·I 
Vei-i.ion Dnfi;: 08 r ~ \ ' lO 

7.'2 2.? l he cnhunn most wtt<p1~Jy re;,i, fve congeu<0r- ;: I fro111 23 and I ~7 frn!ll 
JS~ . ml<l rnri~e 11l"rs I ~6 and l.-\7 n:tns1 co-ehne willlill :2 .$ecoud,, su Ille 
pe~k mnxW..11111. Uirique res0l11tion mean~ a vn lfey l\dgbt less 1hat1 w•·o 
of thl" >horter pf the· twp pe~k\ rua1 1't:s1J\1 wuen the d1lt1recl r om\Jiued 
209 congener solmion is analyzed. ~~e Figurt'' .1 a.nd -!. 

7.c.2 . .1 T!Je cti lnlll.ll w11st lie 1epiact>d wbeu an y of !lit' .:ritenJ in 7. ~ - 1· 7. 2. 2. '.! 
are llll l rner. 

NOT!',: Tlrt Sl'B-Octyl colunlll i> s11~j~rf 1;.i rnpid dei1:rntln1 ion when ,-xpo,ed ; ·I 
0xvgen. The analyst sltonld l".xd11de o~yg.eu fro111 Ille cr.n·ier !'·" '· , h, ,11111 di 111irn1 te 
au· reab. ~ml should cool tue injector. c·0hu1m. aud lrnu5frr lin~ be for~ ' '!.MllIW 
1he col111110 to the ~hllO'phere. !'or fnr1L1er iuforu1Mi0u Cin predn<1i1l.!1 •'~i<1~ 1in11 . 
conf~d the cohmw mm1ufaclml"L 

7.3 S<1~hit>t/ASE AP!H11·11 1t1.\ - The. l~bornt,11y will be equipped with a 111;ic1•0 mid " r 1uicnx 
'5ox.blet oppnr8 nt ~ C-\.S/Housiou n~..is a senie~ ul fotff <_;IJ C-oLUho M11n11,,.,. (IJJ~~Cul 
lVtfD RJ30U l2, witl1 Gl;\~·Co l. 104A RL3612 coutroller.s} aud ~ ~~ri~;; 1Jf h.ve11!y-l'o•u-
(2 l) i1idivirlm1l mantles (GlA!l-C'ol. TM I 0(>, w.ith Ola--( o[ I04A f1Ll 10 Po wr h <li and 
PL-~ I::. ri.ud PL-3122 ).·fiuiT rokoufroll~ssl for •·he ~oxb le1 i1ppn 1~ 1)1 s:. TI1e " " 11lhinM1011 
mantl'es art' rlesi£.ned for 2~.0mL 1l~J<k5 (2~ 1 ID, VWR. 89000-3301. snxhleJs I~ I' 10 amt 
,1~'50. HGF Scieuti lie·). aud ~<•Udeu~er, (11 :11~0. HGF 1iei<?.t.U ifi cj. Til<' inthvid11;d oi.~wlc· , 

111~ d~si~ned for SOOu!l.. tla.1ks (2•1'40. V\V)t 1!9000-3 14 1. ~o:<hleh (J.!1-IO nn<l "~ ~O. 
HGf S<;1eutili c), ~i1n colJdensers 1,55'.50. liGF Sc1el)ttf1c}. The couclen,1:n are c1\nu~\'.l~d 
to a chiller t•apal.ile of mamtamiug. ~ ch illed fl"mperntur,.. to en~me propw ·Solve11t t~t1tl';, 
Atl(litiou~ Uy. t f an ASE aµµi\111-n1;. (Dio1rex, ASE:lOO) i> to he ~uJploY""· it 11111$1 lie 
c~pabk of b"iu.g pre-progr~nuned to ~Uow f<n atttmuA!)l'.' •11tupll" extrnc1io11 ;11 

1empernturl" ;1.1ld prl"ss11re set1in~s unique lu the ext·rnctjou so.lw nt. Otl1ef O'.\ l\j.illt•\W1l 
~xtrnc101,, 111;1v be 11s.:<1 l astea.(1. 

7.~ i\lisceU:tn~ou; Equi1i iu~nl rm(l .\fatc;ri;iis - Th~ following fr;t ofitl"IH~ Jo~' 0111 
nece»~rily cons1 i1n1e ;1n e:x.l11nt$tive compendium of I he equipment ut>edecl for 11u·$ 
miol y1ic"I :nethr>d. 

7 4. I 

1·, 1, 2 
7.4 3 
7° _; l_•l 
7.4 . ~ 

7..4 6 
7.4.7 
7.4.S 

B~la11ce.s cap<1lile of <~<:cnrntely w.ei@:umg ro ().00 lg fD~n ver. ~"I· Ser-ies :iog, 
~·l~tt[er. AJlOQ. and Mettler 'I 11leclo. PG60~-S) 
Ceutriful!e (n:ty /\dalllS Dy-.uac. Ol<llJ 
Dryi11~ ov~n (VWR Ctili1y Oven, Mode.~ 13.0Sl' a11<l Blue' M l'Jcch·ic. ('48.5'\QJ 
2~0uil µolyµ wpyieue !>eaker (fisher . 0 1-::!91-i) 
20tilL 'ciut illatioo vi~ l' (VWR, 6!1022-00•1) 
Laboratory fllnu? hood., 
,f' ipet.s. ilispo~able. ~ernlog1caL JOm.L tfi~ he1. 1.3 -ii7(,_:q D') 
Pi1Je1 tips. 2-20011!. 011.cl J a-tOOOl!L (tµpeudorL 02249-2039 ~u<l 02:?~<11n:>:
rc-$pe, 1iveiy) 

7. -1. 9 CoW1J1erc-1<1l l'ood ptepru:ation m,1chine (ffoua !'!. HCMf12} 
7.'1 JO PTfE uoilingd1ips (V\VR. 36397·103) 

Page l l of 84 



>;OP (,,.,k llMS·li\6~A 
Revi~1vn· ... 1 

Vers1ou D~re: OS!! V JU 
NOTE. L~Jlon boiling dups mAy UoM w we1llyleue chlOFi<le. nm>' 11N W•!Kk Ill th<" 
presence of ~"Y w~ler pli:1s~. ~nd may br penetr3te<l by 110111.Nl:ir •>rf!:lJlie 
t'OWpOtu1<ls. 

7.4. l I Ulas~ fiber filrer'S. Vv'1Mw~.u lill«r -g-rade (varying size<. :ind 1>nrhcle- f<>l .~nrio11i 
7.4. l 1 2·ul<>r screw mp t'lc~rjar' !C RO Ctm1<1iu..-:·,. LFWOt> 12000) 
7.4.!3 Rvtary <:V'itj.>onnur wirh a !el.ilper;1ture c(•Hrrolled WAl~l bcrllt (Buchi . R1•la1;1p. •1 R-

'.?00 with Heahu~ 8aih H-490 ~nt! Rntovap::>r 20 I with I leal UL~ !3~1L. B--191 1 

7 4. 14 Gia;;; w,,o·I 1E~ID. E?\l-GX009U·2) 
7.4. J .' J~r'. clear gl~~~. 250mL wicb T,·flo.u lin~cl sc.1vw cap$ (C&G l.J'A0082000) 
7A. L6 Allto "11wpl~r vial- wifl1 .f 5011L inse1ts (Rrslr~. 246.'.~) 

7 -l. 17 Gla~s C•Jlunms · 201nni rli1tu1eter ~ 'l:!iu lou·!! wit!J oue rnpered eu<l (H0i 
Scieutific spec ialty product} 

7.4. l~ Shake1 (for 2LJa1. Eb.,rbach Model 6000) 
7 ~J9 ti( Gimse1Jeck Splitless Liuers. 2'Ull.1111merdi~weter (Restek 2079' J 
'"' . l.2CJ rhenno!lreenn' l.B-2 11 mm Seprn (Supeko. 10(15,:l) 
7,4 .:! l Atu" ,:nuµ ler Via I Cap, .. ').~~I w i1h l' ff f· L111er, I I null (:Supr bi, 27 JO::? -T J 

7A.n I ·~mer («1~. t.:lrt~ Higli P11rity Heliulll {Airga·' ) 
7A.23 P"rtl11010J.:erosenc- (Pf'K) Low-Boil (~y11Q11est. PN l 200-1-22 1 g.) 
7 .4 .2.: Tnuibler 
7A.J.5 ! ·1trnso11i.cator (Rrausouic Ullrn<ouic Cl~~ner- ~~ tOR·Mn 
7..1. 2(> ~np;:-h~xJ).1 Yl-2A I'..-nules O. Imm ID (!':npelco. ?247 IJ 
7.-1 .17 Nicrn~~" I vapotaror wil.u ~ 1emper~tut~ coultolfe<I " '''er J:><11h (Z~tu1te~, Z11iV;q1 

ili09A l"listorn) 
'.-1 . 2~ Muffle fmw1ce (Rlne-i\i)/L-tucll>1ng. LGQ Ele!llent !30~ rurii~ce, .Rf~ I~ !1·l'-fl( 1 

IL S l"A.'IDARnS, REAG£:--'TS, A:"O CO:>ISU'i\IABLE MAT.ERL-\LS 

8.1 All st~nda{dh. reageu1., aiW cons.ua:rnble mateii<tl~ 1lllliil he log,;;i.erl in an!i ttlitnb;:-rcrl w!1cn 
<lelivcrerl. i:)etaiJ, of all ililuticu1s ofst~urlards 1uus1 nls,, tie ~lere!l intv che PCB 
St~ud;mf.< Loi;?liook. Stor~ ~•m1d<u·ds in tlie dark <it .,(!'\ ·c 

8.2 Organic-free 1·cagrnt water . \II reJimmces 10 watev in f!Jj,, $C)P refer co orgamc· free 
rea~eul waJ!'l CASl}fotistou u, es tl.Je wa1e1 snpplied .ti t.Im ,11ir bn11lecl waler •llJ>Plier ;;, 
tb~ sowce qf the 9rgank·fr~e rfa'.fl~llt. wateriae4 in, r)l~ µrepH!lhttu of <JLIAllh. clJ!fl l'pl 
rnruµtes 1t1Jd $l'<•ncl~r<ls. 

!i.3 Silica ed , lli.gh pnd1y 1;1rndc. typr GQ , 70-230 m~sb {JT Blll<er, JT340!'-05)- Activnlc' 
<>vetu1g}1t Al ii WJ:lliul!m1 tel!lperat11re oi J20°C. Store ·10 ~ g_fag~ hottlr .!11led with a 
J dlo11 lined screw cap. 

!iA Silirn gel imrll'rgn(ltcd \\itb Sodium Hyriro:i:i!le - ,<\dd vne part (b) we1,~ltl <>f !!'>. I 
NHOII >olutioll to t'v.v ,pans (by we11?lit) ~ctiv~leti sillcA g_cl in a fetfo11 liue<l >c1cw C>lJ> 
bortl~ an<l iilix with~. _[!l~'' rod JUllil free of lmllps. 
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85 S1Jirn gd impregnated 1•·itb S ull\trk .<\cir! - Add one p~ r1 (by weight) couc«ll!rated 
sulfi11 ic aci~ 10 two p~Jts (by weiglH) act ivate() silica gel in a T.eflon lined screw cap 
botrle nncl mi~ wiH1 a11l~ss rod u11til free of 1111.nps. 

8.6 E;,:tr11ctiou t!li)nble~. ~3nun x 123mnl aml 33wm :i: 80mtll (V'WR , 28320-510 a orl 
27730-128, re~ph'linly) 

8.8 S:1 0<1, quar tz (V\\'R, BDH0'27J. 2.5kg) 

.8.9 So<liu111 S nlfole, grnnul:n, nohytlrOu$ (EMD, El\.i-SX07GOE-20) -Ad1va1c tor a 
mjnimm11 uf ,,11e honr at ~ te111µerahu'e nf 400"C Store in a gl11>.s bottle s~aled witb a 
Tetl-011 Ji.ued screw ._..ap 

8 9.1 Fill cernmk cmcibles w11h soclitun sulfate and place 111 the nmffl~ funnll'<'. Add 5-
101!- ~nnd 10 Ju eUJJ)IY ctuc ible '1JJcl place in t11e nmtlle liu1.wc"e. 

8.9.2 Tue temperature progrnm is set to rar.np up to 400°\ tlt,'11 ltold that tempera lme 
for fm11 ho1u·~. Stllfl rlle progrmu by uoldiu11 r1te --p " bnttou i•uttl "Pnr .:f' nPJ>ear< 
-0n Ille coutrnller. Press "Ru..o/R olcl ," To caucd ;1 prqgr;irn, prt.'' " the up a11Jl tluw11 
nrrow~ .>imultaneously At the enrl o.f tht> pro~:l'~ut the furnace will (001 b~ 
convection. 

S.9.3 Whe.u the ~odimn sulfate is rc;1dy lo rei.nove. rnuisfor 11 to 2-lireJ' j111.> •Htrl label 
rheru witl! rhe preparnt>ou elate . ana)ys1 nnme. 3ud lot nmnb~r of the- ~••tl iul).I 
oultate. Make mi ent1y 'inlc> I.he ~emi-Vplatile Na1S0 4 Preparation l • '~lJth'k 
CQtl1~1ult\f' !b<> pl'epnmtiO!l dQk. llialy't U<!Ul"' qnautit} 1r1 cp111·ed. <nc\illnl >U(fale 
IL>t 11muber, ~11n lvheth~r !lre rnu pass<'d or fai l•·<l \a~ in<li.:att>d by a colc-r chan!!<' 
111 tue s~ nd from gray tq piuk!onioge). 

S.9.-1 lf tlre )-odi1iu1 sulfate h~!< a noticeable grnyisb cast. it 1n11s t b.:• tlisca1ded. 

S.10 Sodium Chloricle, aonlyt·k.i l re.agen t g1·acle, 5 perceot (wf\') in waler (\'\YR. 
V\.\'6430-5) 

S.11 Socfou'.ll l:Ijl<lroxide, 1:-1(VW R, 3Ui-.I) 

S.12 Flori~il. 60-100 me;h (Slgom-Aldrirb, 22074-1-250G) 

8J 3 Solv~.JJls 

S.13 J Methvlen.- \hlodde - 99 9% utiuiumm As:;ay(l-IPLC G 1 ~de. EMD. 
TXE1v!DX08J 1 ·I CA) 

8,H.2 Hexaue - 99.9% wiui1nuru Assay (HP[C Ornde, £.tvID. TXEi'\.fH0}96- l (.'.\ i 
S 1~.3 Noirnne - 99.9"o 1ui11i1u1uuA.;say (l{PLC Grnd<'- Sig1t1n. N.29406-SOOmL) 
S.Ll.<f Tolneue - 99.9°·0 Ul.i11l11l1111t A.say (HT-'LC Grade. t 'MD. TX0737- l) 
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S.1 3 5 Ace1oue-99.9"• mi1tim1uJ.1 Assny (HPLC Grade. EMD. AXOl 16- l) 

8. 14 Stand:1rd~ Supplier~ 

8. l 4. l C•1nbrid2e faotop~ Laboratories (("ll.. \ Pri1u~ry ~taudards supplier 

8. I 't2 \Velliug:ron Laborarories S~coudary stnudards supplier 

8.15 Purcha~r, Receipt, irnd H:-to<lling ofSl:\OdJJrds 

8. I :i.J All stauclards p1u"Cl1ascd from Ci\Sil1011sto.u wn~t l.tav<' au appropriatt> p<u·drnse 
reqne,r foru.1 fill"cl Olli ruid have approval from the Laborn101y Director (•r other 
qMlif1"d iudividual. They 11111st theu g.o through the CASl(o1:.lOrat~ Pmct1as1n2 
Ocparlmem. Staudards are cousidered cous1uuable aud do nc>t need an 
Expendilm~ Aulhorization Request (EAR) ewu if the cost ex~.ceds Ill<' U1r,,~1.J0ld. 
See 11.Je SOP for P11rchnsi11g nnd Approval of sr.,,,dor.t. A.DJ:l-Pl"R, for 11101>< 
inforn1"til •JL 

8.1 :' 2 Cµou anival. all packages coutaining. h.igh concenn·:itit>tts must be cbcck~d for 
rlau1~gi:> If auy dan1~!1e is preoeut. c.ouslJli witb C'ASfHoustou Em·irouu1eut:1l 
Health .md Safety Officer before flu-tiler steps are tnkei1. Proper ,,1fo1y practice; 
sl.Jonlcl {)e followed wh~n l.J<inclling recei ve<i standards. 

8.15 .3 All received standa.rds mnst be assig.11e<l a PCS Srnndarcls Log.book 1dentificarion 
ll«utl>er. Coµy !he solution description from the c<-11ificare of llna\y,i~ and .111ach 
to the <pace provided for fut- uext eut1y i.u the logbook. Iudnde ti.le received dat<.> 
in rhc logbook. The f<:tll11w1.ug foo.w1\ is appli<?d: B(PCBl[Lugho•"k 11111nber]-[1:rnµ.•' 
uuu.1ber 1-f eutry 111.nnl>er J. Au e.'\~lllple wonlc'I be 83-20-1. 

8.1 ~A A.ssi.im eacl.J staudarcl au e.'\pirarion time as oared uy rhe supplier. Tl.us is 1.tS11a lly 
teo y~ars after the wauufacture <l~te. Record th.is u• tl.Je $taJ1d11rds lop.book and ou 
the st~ndard vial A stancla.rd mnsr {)e disposed of after this date mile~ its vahdily 
cau be verified (Section ll. 23). 

8. J 55 Record th~ identification number on the received vial labd. Transfer the SIJ111cl~rd 
fron1 tht> rece.1ved aillpo11Ie IL> a ~!UL aJlluer vial. kee1>iL1~ 1h.e supplier label inl?.cl. 
Seal ibe vial witb. Tetloo mp.:-. Tb.is will enrnre nn deterioraliou will 0;;~1u·. 

8. l ~-6 Record rh~ ideuti!ic.atiou num{)cr on the ccmficate of ana lysis receivt-d li:oIO the
supplier and store this dorn111e11l«tiou i11 11.Je "1668 S1audards" bitnkr for t'unire 
reference. Cerlilicates of analysis are also available through the ( \•ril lianl 
we{)sire. ClL '$ ooaonlilernrer. 

8.J 5.7 All solt11ious Wl•St Lie ~dequately l~lided wilb 1he logbo"k identifi,' atiou code. 
mc1l1od, ~hort soluliol; desc.ription. preµaration dMe, ini tials of pei:sou pcrk!lmtn~ 
preparntiou. expirntiou d~te, vohuu~ "nd conceruralion. Logbook .::11!rie~ Rhall 
include ~n oi tl.Je aliove with 1he aclcl.i1ion of the list of cotUpoueots. the 

Page 14 of84 

http:standa.rd
http:A.ssi.eu
http:foli,IwJ.Ug


SOP Cod" HMS- I 668.'\ 
Rcvi,ion: '1 
\.' <;>r,rnu Dn le: U8i I ~ Ill 

components' logbook 1deutifica1inn code, description ann ei>1JC~n!rat1<>n. )Jill, 1il"' 
111.itials of lite pcr~on witneSSW!? !he dil11tiou s1~ps. 

8.16 High-R<'solutioo Co11cen1ra1ion C'aliuralion Solulions - Fit•c nc>nnne ~c>Jurions 
cont~111ing unlabeled ru1d carbon-J.1bcled P\Bs ~t kuowo e"11ceurr:lt1on' ,,,.., u.,,-c1 ''·' 
ca!Jbratc tile iusln1J11eu1. A six1h solution co111aining. all 209 ,-,"1pc11~rs i, tt•ed 10 c~libr;11,· 
rhe i11stnuucnt for tl1e cowpouud~ otilo:>r thm1 th« lo.~ie> and carlio:>,I rn1d la1cs1 eluting. 
tonge1Jer~ in a chk>1 i nation level. Tile cnoceul ral ioll J'aJJge, :u ~ l1owolc•:;?;1c d"J'cttd.,111. 

8.17 1-al>eltd St~ndard Solution The p11rch~sed lobelerl Toxic,·LOt. w111<k.>w-dcfnumt 
stock .>e>lutiou is diluted ouc~ wi1h Nonane and ag.ain with Acetone:•• make th<> labckJ 
~tandani spikiop oolurio1.1 (Table'_\), S1ore 111 :06 'C iu tile <1111k All stmHlards a1e 11.~si!nted 
a c>u~ l.l) year ~xpirariou dat.?, not 10 e.xceed rl1c l~test e.xpi1ati011 d~te of any porct\I 
solution. All staudards in Acetone arc made daily. 

8.18 lnttrnn! St:tn•far<l Solution -1 be purchased labckd stock ,,,Jntion i~ dilnrcd to mah~,, 
labeled i11te11.1al ~tandm<l s1ock >Olntiou. Perfo11U .111 addi1ioual dilul1011 ou lb<.' stock 
sol111io11 to u1ake an internal ii~jeeriou swudard workiu~ solnt1on (T~ble ;}. Sto1e .ti _6' C 
in th~ dmk All standard$ arc a~signed a on~ ( J) y<>ar expiration dalt>, nvt to exceed th~ 
la1e::;1 t?l'pt1<11iou dale C>f :111y par~lll solutio11. 

8.19 Cle:io lip St:\nd1ml Solution - The purdtased ll•l>el~d. demi up stock , .,\uhou i;; n~··d to 
tnakc lht> deau up s111ndard stock solution. Perform au addi11oual dilution on tbe ' tock 
solntiou 10 make a lahelcd dean up standard working ;olnrion (Table 3). Stun: at • 6 CHI 

tue dark. All standards are assi!med a one (I) year expiration dale uot to ~xc~ed the lo1 1es1 
expi.rmio11 date of any pareur solllrioU-

8.20 !'rfotrix Spjking Solutioo (IJH·get co111pouuds) - The purcl.rnsed Nnrive J'(1xic5/J OC 
~tock s.:-lntion i> ti-cd 10 make tJ1e matrix ~tancbrd ~tock sohnion. p,~rfonu au additit•mtl 
dil11ti011 on th~ stock solution to m~ke a malrix staudard worktug. solutwn (Table .\ ). St11i.
at :;:6°C i.u 1h~ da1k. :\II staudmds are ils~igued a 011~ l I) year expiration rlalc. not to 
exceed the late51 expll';1tion <lat~ of any parent sol11riou. All stm1(lanls i11 Acetone ore 
mad<;> daily. 

8.21 ReforeJJce Siandard~ are tci be purclias"d uo1u " snpplier other tl1an 1he pnmary sla111!:11!l 
ollp(Jlier. :\ LI reference st~udards 11111st be se.!!rcgated from pri1mu-y ;\andard~ tltnmg 
~lornge. Refer~nce standnrd> can ooly be uso:>d to venfy prttna1y stn11darcb ~ncl may nc>t h~ 
tt5ed to1 sauiple~ A ll reference st;1ndards llill&t be dnc:ume111ed in tile staJJdards !ogbuok 
following 8 I~ 3 - 8.1 '.' 7. 

8.22 Researclt stand~1ds rnnst be ad"qnatcly labeled as such. Iu addi1io11 to Sec 8.1~.7. all 
label~ fo1 standards designated for researcil UlllSI also state ~pecifica lly the intended 
resear~il to be doue. ~long with an oppropl'ia1e qualifier. 8t1cb a~ " F1J 1 '"' earch Jllll1'0"~~ 
only:· 

8.23 L;.;piratio11 dMes can be exrended under the condi1ion< outlmed i111he CASiCorpornt<" 
Polif't'for S{(J//rinrds n11d Reage111s Expim1iu11 D(llK<. Sepren1ber "00'). 
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9. [ All 111aimeua11ce ~~ ti vtJies are recorded tu<' OU1Ultenn11ce lO.!!bOOk kept for each 
U1$lrllUJeJ.tt. 

9.2 Inliite pmili.er' •'r sctubbers should be JO pince for nil $oui·ces of c3rri"'r _Qas. Tl1e p1u-i :i~rs 
.al'<:: ~ctec zerl ro reu1ove wa lel'. oxygen. and l1ydroc.1u-bon>. Purifiers >l111ol<l be ck111 .~.:d ,,_, 
reeouu.u.,,ncl<.>J by the ~nppl i er. 

9.3 Gas Chrn01Qlogn1pb 

9 . .1 .1 W'ueuever GC m~inte11a11ce is perfon.ned. tare ruust be raken lo miLli@ze 1he 
inn-ocl11c1 iou ofn[r or oXy£!e!l wzo the coh= . f~jeetiou ptim ,hould be 
ulatntail1ed by cl.lanf?illg. tli,e u1jectt(l\l port luJer. 'ea). \\'11Slze1 . ,1-riug. sepltllll. 
coltulllt fo1TU!e aud auto sampler syringe 11s necessary. Liners and se~ ls ~lrou I cl be 
chattgecl wben tliere is a ptoblem wi rb chtow~tograplric perfonn~nce. 

9.J.2 Clipping off n stUa il p\11t1ou of the beiicl of t!Je c,11uu1.U of:teu uuproves 
cl11111ua10:,:rnphie perfonna11ce. Wbeu cu!tth& off ;111y po11iou of the coluuu.L Ll1•Jk" 
~-If~ the 1:ul 1s >~rai,ght ;\1111 wi!Lt;111I frfl~nen ta t ioH hy 11~n 1 .?. lite proper ~ohunn 
ct1ttiug. rool. 

' 1 .. 1 _; Over !itM. ~s cou1.1w.iit~!ed ~ruupJe, are nn~lyLed. the cohlllll1W11l '°'xh.ibi1 P''''rer 
performauce. \Vhen·a 1101Jceable decrease in cohum1 perfom1aur.: •~evident ancl 
01het maiu1eu~u0e option~ <lo not 1es.ut1iuJJJJproveweuJ. 1he c01tluw ~honld be 
replacec,l . Thi~ 1s ewcci:1lly trne "'be-11,poor coh11tw perform~nce oc·cur~ iq 
aoujuucli•'H witb coutii111ing calibrnriou failures 1S~cticm I 2.,.1 

9 ' ' I Tuue tbe MS ns. ueeded to rest1l1 iu consi$!e11t rui~I ~cceptabJe p~ft~•1llli10ee. 

Y ~ ~ Tbe &01u·ce should be cle1med. "' ueedecJ , clepeudm~ on lite (.l<tlo1u.iJ1uc" of the 
i11stnl!llen1. 

9.5 Preve111ive mainiemmce i;. perfonned rulllUaU_v by t\Je o-etv1ce eugineer for i11~fnuncnr~ 
uuder .1 service coull'DCI. 

10. RESPO 'SIBILlTIES 

10.l JI 1s tlte 1-espous1bility of1·he mll1lys1 Lo µerforu1 1be rurnl v>i' accord11.1f! 10 lllis SOP ;\lld I<' 
COlllple1e all doc1m1eu!Mio11 requU-e·d fo r dMa review. Analysi> and Interpretat ion oJ·tJi.: 
1c-. Hhs 11re pe1foru1e<l by per~onnel io tile l~born!ory who have de11 1on;;lra1ed the ab1fil 1· to 
ge11e(~te 11ccep1~blc resu lts utilizing this SOP. rhis dcmonsm11io11 is in a~~ordan~e "itu 
1.lle h'auriug pr.-.gmm of the Ja.bornlory. final revrew and ,, i~11-off or the d~t~ j, perfonnc<l 
by 1he departweuJ supervisor!u1ariager or desiguee. 
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11. PROCEDURE FOR SA.\IPLE PRE PAR.A TlO'-:, £\'.TRACTIOi'i, COXCE!'iTRA TIO"i 
AND CLEA~ tTP 

11.1 Sample Prepnration 

11.1.1 Sample preparntion involves modifyill!! llle pl:iysicnl fonn ofrhe smupk st> rhJ t 
the PC'Bs cau be exrrn.:1ed efuc1ently. fa geuernl. th" ~ample~ nm'-! be i11 a liquid 
focm ur in lh<) .fonn of fiucly divided solids in order for efCicieul ~xtn1~t1011~ tn 
tt1ke plt1ce. T:ible 9 list~ th<' pl.Ht:;.:s and ~ug,,S?e~tcd qunntjric' for extract inn of 
various sauiple matrices. 

f,,r srui.1pk; k11owu or cxpeclcd to conraiu Uiitb leve ls of PC'Bs. the su1~ l lcs1 

sample size represeatative of the euti.r"· ~awplc ~hou ld be nsed. I or nll 'Ounplcs. 
tbe bl auk. lnteinal Precision a11d Recov~ry (rPR), aud 011,uoi ug. Pre<:ioiou 11uu 
Recovery (OPR. or LCS. Labornto1y CourJol Sample) aliquors ums1 be pr,1ce,scn 
•!Jrough the same :;reps as the sauiple 10 dieck for conlauii.n<Hion aud [n, se' in I Uc 
preparation proce''· 

I 1.1 .1 Aqueous Sa1uplc Prq•ai:ation - Prepara1ion of aqueo11s snwp[.;, «out~111i11g <'u.
perceut suspcnned solid' or le''· 

11. 1.2. l A<Jlleom ~~ •ll!)l(>s ~v11laining 1111<! pel'ceut ~U'J>eurl.;d solid, 01' 10'~ .1(~ 
pn~1x1rec1 u>i111? W<! proc~dtut: be;,,w and e.~tracred min~ rhc exlr;•cl"'ll 
tedul.iques W S~cliOu I [ .2. J. J'bi$ 1Jt0Cedttre is app !J.:abl~ f<'I ~;<1Upl0~ 
and QC aliqnot,. 

l I .1.2.2 Tr;111sfer tbe ~ample tL> the•: ... 2aL extrncti<lu ve5, ef. 'd~rk rlie ,,, igin<d 
k•,·d of the ~an1plc on the ,;irnpl.- coutaim•r t'<>r r~fercnce. 

I I. t.2.3 For eacb ba1ch of up to 20 sampi''' to be extracted iu th~ ,n.in~ ,111fr 
place three I J. aliquot~ of reagent water into clean ' , gal. exn·aclion 
W»~ls. One oftbese will serve as the lv!et.ho<l Bin.ilk. aud lhe ••lhct 1"·•' 
will serve as the J.aborn101y Control Sampk Onplicate- Lnb01ah11y 
Coutrnl Sawple (LCS/DLCS). 

11 . 1. ~.4 If filh·ation of aqueous sawples is required. connect a porcelain Bud.u1er 
fwu1el to the ·~· gal. extracliou ,·~el and af fix IUJ appropnnre ulass fiher 
filler to 1he fuuud. Allow ~a1nple to pass tlirough filter mld~r • gravity 
!low. If the suspended sol.ids couteJ1 t is 100 great to filler thro11~l1 rh~ 

filrer. ceotrifuge rhe sample, decan!. and fheu filfl•r the aqu~•'ll' PU"' " · 
Ex rm ct tlie Iii rer foll uwing: Sect ion I L2 .4 .· l-5 ( ilcxnue.'d 1chlL>r111ncthn ne 
ol>tains ll.igll.er r~coveries thau 10J11enc) Auel c,1wbiue with th~ ~que1'l''· 

e1'lracrion extract 1nior to clcau up. 

I I . [ .. I Solid Sample Preparntiou - Prepar~tion of s~u.iples courniuing grc~1er rlrnn one 
percent solids. 
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11. 1.3. l Solid samples contaiuing one µerce1ll susµeudt>d sulid.~ or mor~ arc 
prep:trt"tl 11siug- the prncedure below ancl extr>1cted n, 11.1g the "xrrnc11t•n 
techniques 111 Sec1to11s 11.2.2 or 11.2.>. Thi~ prnc<.>dure i.5 applic•ble fo1 
samples rn1cl QC: aliq11ots. 

l l. J .3.2 Weigh fl well-uux<.>d ;1liquot of e<1ch s•mpl< ~nfficienl to prLwidt> 5!! 11 f 
dry solic[g Utto a dean rl:Limbh.>. 

11. l .3.3 For each hMd1ofnp10 20 samples to be exrl':w1ed 1111ue sam" shift. 
weigh th .. ee 5~ aliquot~ of the reag.ent g_rade qn:ntz saud tor ;;odi11m 
$1tlfate_ if 1w saud is availabl<l into l'1,•ru1 thi111bl<.>s. 011..? of tl!C''-" will 
~e1W ~S tl.Je i\:lell.JOd [l[ank, aud the O!lkr twu wi Jl ~<I Vo? :ti; th< 
Laboralo1y Control Smnple/Onplicate Lah,lrnto1y Cnntrnl S;rn.1ple 
(LCSiDLCS). 

11.1.3.-1 Toli1l Soli<ls Oelcnuination. Recore! rhe weight of a11 ~1.upry, labd(·,] 
scinrillacion vial ou the beuch sheet. Add 'i·IOg (wc·t w~1ght ) uftlll' ~olid 

;a.Ill.pie to 1he SCJllltllfltiou vial <llld 1eco1d the 11ew t<>mbi.1it·d w~1gJJI. 
Place tlie vial io an oven at 110:::5• (" for a mini.r.mun of~.r lll•urs . 
.fim1lly, recard tl1e dly weii>.IU oftbe cou1biu>1tiou c•11 the bench sh~er 
C.1 lcu late the percent solid~ using the following for mu I~: 

w 
•,., rolirfs - ___!;_ " l 00 

h.6 

\v11ere: '"• = combiuecl weight afret d1yin):!. in g. minus the empty nal 
\Vc.>ighl. 
w b = co111bi1.1ed \wiglJi b~for~ dry1JJj1. in g, u111ms 1h~ empty \· i,1J 
\\'~jght. 

11. L1 FislJ anti Other Tissut"s - Most c iosut" saiuples are rece1 ve<l pt ev 1011 < ly 
lJoologer11zed. If a Sfl111ple is received tltat is not_ however. the portron Llf the 
""nple 10 be n~~cl for PU~ cletenninati011 must be estallli>hed ;iod the fol low1u.o 
proced1ue use<l for lJowogemzaciou. 

11.1.4, l Tis~u,_. sawpks Hrt> pr~pa1·.::d uswit the proce•iure beh•w and excrnct~d 
nsiog tlle cx11·ac1ioo tech.ui.ques in Section 11.2.il. TlJi; prOCt>dnre i~ 
<1ppli<·able for samples and QC aliq11ots 

11. J .4.2 A u1iui1uuo1 of20g of tiswe must be homoii.euized to <ns111\" tber~ j, 
enongl1 sample for PCB a.ud lipid delt>lllllll<Hiou (w11l1 "'hlll£1.h left°'·,·! 
i.u cuse 1e-exrrac1iou is uece; sa1y ). Additionally, ll1t> wt"igl.J1 $Uould h.;, 
i11creasetl for sawµlt>s reqniriug additioual :Hrnl~·$~~. 

I I. J ..:I . .> H ontC\geui7.e the sample ac<'orciing: t L1 the pl oct:dtn·~s i" the SOP for 
Ti.1s11(' PtPpam1io11. WET-TJSP. Trausfer to .111ew. labeled sample 
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container with a Tetlon-li11ed C<ip. Stor~ al ·20" to . JO' C !lncl m rhe ctart-: 
witil an~lys1s. 

I I. I A.-1 Weigl! 11pprox.i.i.11ately 511 ( lOg. ii lipid~ anRly~is is re']uired) of rl.te 
l10111ogeuized 1iswe wro a cleau thirnble. 

t I. t .. 15 For each bMcli oi up to 20 ;;amples to be exlr;Kted in the , au1e 5b.ili. 
wei(tl1 three 5.!t lltiq1101s of coutaw.inaut free 1i.,~lle or c<1rn oil into clean 
thi111bk>. Oue oftliese will ~erve tl!i the Metbod Dlauk. :111c.l tu"' other 1w0 
will serw a~ th~ Labornro1y Conlrol Smnple1D11plicate l..aborarory 
Control Silrnple ilC'S/DLC'S) 

To ensure lu~ wat~rial us~d for QC .~111ples i, f1 ~.? of 1:1rg~t compl'llltlls. 
homogenize al)(! extract tile material followmg. the sreps in Section,; 
l I. l. 1.1-11.1.4.3 and I l .2.4. Analyze tlw es r1 ucts <•u th~ IIRGCllRl>lS 
1nacl1ines 10 verify no PCB. are pre~ent. Once dekrrnined. the blauk 
malcrial can be used for QC' srunples. If conl~wiuatiun is pr~seur. 
however. the eurire lot of uiarerial nmsl be properly cii~pthL'd of and 
a1.1oiller lot obtai11ed. 

It.:? l:xtrncrion ::ind Coaceatrutioo 

NOTE: Tu~ standard snl11t11in ~•>nccntn11j,.11, discussed below 1x:preseut tl.te <uno1uu 
added tl' .awpl6 wh~r~ tu~ tlefoult fowl vuhuue is to be I 01.lpL . lfthe tinal vo lume ,,f the 
ex trnc I i' 10 be 2 O/l l.. (10 ad11eve bener dal<1 ,,ualiry objectives). :1 II :;piking ,,oh1t1on 
l'Ouc~ntralion<. must be reclnced h~· ;1 factor rot' live (5). 

l l .'.!. J Extrac1100 of A(1t1eous Sarnvles · '\q11eo11s samµle~ are robe e~trncted usi1;~ a 
llk•dified separnt<•ry fi.uwel proc~dur~. The main dirf~re-nce is Iha! 1be ,·essd 1 .. ;1 

g.la~~ .1ar wirh a Tdlon-lined cap rl.tar is disp .. ,:1ble. This g.rear]y reduces -''L"'" 
t'OllCt'lt.illJ!Ct Ii Oil. 

I l .2. l. l Spike I .OmL of the Labeled standard 'J)ik.i.up. ~Ql111i,1n at I 0-20ng u1I 
(Tal>lt> 3) intn each sample aud each QC a)i(\llL•t. Rl!corcl 1h.i' 11<ldi1i011 on 
rh~ benc Lt sl.te~•. 

It .2. 1.2 Spike l.Owl of the Matrix siimdar(l,piki.ug solutiou al 5otz!lllL (Table 
3) into lite LC'S iDLCS aliquot~. Rec.ord this acldirion on the bench $he.cl. 
These w i lI serve as both th~ precision aH<l accnracy for thl• \x1t~l.J 

l l.'.!. l.3 Add I OOml dicbloromethane lo the $piked sawple iu tlii.> ' · gal. 
extractiou ws~d. Veut I.lie vapo1s 1111de1· a fnuw hood lly 'h.a.kmg ft>r a 
few ·~~oncls tl1m unsealing. the cap. Repeat rhi> proce's m1til J)I es>lll~ 

uo loug~r build~ int.lie vess"°I. Extrncl tut> s<1u1ple by sliak.Jllg. the jnr 
wan11ally or on au autonwtic sliaker for 3 J.uirnrt.es. Allow th-: h1y~r' lr.> 
sepatate for a nriJti1111u11ofI0 minules and pipe< tile Jlcl.tlorowetl.t<lll<' 
layel'(bortow) inlo rut approp1 ialely labeled 250ulL jar. If 1111 emnJ.;ron 
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layer forms. e1upluy wed1a11ical techniqm•s (ulira«,:uc hmh. 
ceu11ilii~a1ion) 10 Cl1lJJpkre tbe pbase sep~r~! ion. 

I l .~. l ... 1 Extract the sal.\\ple wit[1 au ~ddi1io11al 50mL aliq11,>t 0f dichlN0111<?rha11~. 
Following extraction. rco.10ve a.oy exce:.:.> water frou1 !he 
d1chlo10111ecbane portion by swirliug. th<? s~mple c:-aracr and ren10vi.11g 
rhc warer rhar collect> ou top. 

i 1.2. J.S C'ouce111rnk th~ ~xtrncc usi11g ;i rotary evaporAtor (wi tb Jiear111.~ bMh ;1r 
45-50°(') or uitro~eu ~vapornlor to a volmnc of approximate!~ I 'ml.. A 
toluene keeper may be acl<lecl at rhe optjou nf r11e ana l}1~r. C ouceurrn1 i,u1 
1eduliques mos1 be precise aud the aualy~l mu•l uo1 to ld the "'lw111 
level get too INv ,)r el~e risk the los; of the l1~1e1 CB cou1pouuds 

I' .1. l .G S1t111ple Voluwe Deierwinacion. Followiu!! ex1rnc1ion. nsmg tap wa1e1. 
refill the ~ample -=o.o.ra111er ro tbe liue wark"d w s .. ctiun I J. l.2.~. 
i\leas.nre the vohune of rhi< wMcr l.t~ing. a c:ilihrnrc<I &rndum~d cylincl~r 
aud reco1d 011 the exrrn<'lio11 b~ncb ~heel. 

11.2.J Su:<lild Extrnctio11 of Solid Sawple>- Solid sawpks arc to be cxlrnctcd u~iuc 
eith~r a soxh(et ex1racriou apparnrns or ~u J\ccder;ico:d Solve111 J:xrr~ctot (.'\~:1 
Cho,»iu~ which appawtu' to 1"l' is ~t the discretion ,,fth~ analy,t: however, th·,' 

;\SE should only Li~ u~ed for l""' per,~eul ,,o[ids sautples. 

I l .2.2 I Spik~ I .Om!. of th~ Lal.Jekel 'rancbrd spikmg. solulion iir I 0-20ng 1111. 
(T:1ble 3 l mt" \?acb sample :md each QC aliquo1. J{,·,·01<l tlii> addttiou ou 
the b.:n-.:h ·.!J~~I. 

I I ' ' ' Spike 1.01111. of th~ l\fatnl' ;.tan~rd ,piking ~ol11tion M .'ng.;t11L (T;1hle 
.i) imo th~ L('~,])LCS aliq1101s. Rcc,>rd tlm "ddihlllt on Lbe b,•nch ,Jie\?I 
Tbese will serve as l.J,.tb !lie precision ai.td :•l'C\11 a,·y for •be ba1.-t1 

I I .2.:?.,.> Add l 0-20g. ~11l.lyclron, sodinni sul rate to e~ch thimble contaiuin~ 1he 
~ample and mix 1borou!!.hly to eve11lv distrilm1e rhe >udi11111 snlfore. Tf •IK' 
lllixtnre 1s not ti.-ee-Oowin£1.. contim.1e- lo mix iu sodium ~ulfatc until a 
frec-flowm12, consistc11cy can be obtai11ed. 

I 1.2.1.4 Tnmsfcr tbu.nble to soxhlet extractor fitted with a 5001.uL l>o1ling tla,[..: 
l'o11raiuj11g 240uiL Toloeue aud boiling cl~ips. Alteo1atively. Ilic micro
soxblet ~pparnnis ntil.iies a •urnll~r se t up. llu1s reqnmn.~ vuly I 25u1.L 
Toluene and boilin12, chips lo be added to M 250niL boil1n)l t1asl; 

I I .2.2.5 Place rhe ~o~hle1 apparnnts onto a boiling. mau1[e l,·u11cle11>e1 
cowbi11at1oi; and refltlx ovenug!Jt ( 16-24 h0ur~). ~0lw111 mus1 ~ycl~ 5 
rimes per honr miniuuu11 (conlToll.:'r -;~t a1 "6-· or "60° n.''J. 
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l l . ~ . ~.6 ("vi the extr~ctiou apparnrus. C'll11ce1L1rnte the extrncl usiuµ " 1or~1y 
evaporntor (wich hcatiug. batb at 45-:;0·"C). nin:og.eu evapornrnr. or by air 
diy iul! 11ud~r Ille hlllle uoo<l IP~ voltu1ic of approximately J 5mL. No 
keepo:r ,oJvent is to be added. l oucen1ratio11 teclmiqnes um~I be pr cciM~ 
aud ilte aualv<t shonkl be sure nor to lei tbe so\ve111 level gel 100 Jo" ,,,. 
else risl-; rbe lo,. of the lig.htcr Cl:l cc1111po11ud~. 

11.2 . .\ ASE Extraction of Sol id Samplt·5 - S0lid sawple> are l<) b~ extracted nsili)( ei ther 
a soxhle1 extrn~t iou ~pp:iranis or an Accelerated Sulvcnt l:xrrnc1,,r ( ,~SE) . 

Choosiug. wh.idJ <lpparntns to u~e is at 1be discretiou of tile aua lysl : IJ.,\\cver. the 
ASE should only b.- used for low percent solids s~uiples. 

CAS1Housro11 uses a Dionex ASE200 Extrnc1or. Otller EP1\ approved extractor> 
may be used instead. 

11.2.3. I Label <;l~inle~' steel ASE cells accordiu~ ly. Add a frit to e:id1 cell aod 
cover wi1!111 s111all amomll of sod ium sulfarc. 

11.2.3.2 Ra tiler tlJau addi.ug -;.1mple!spikiug soln1ion to•~ clean 11.i inible. 11i<1 ~:or.1 
add sau1ple to a clean beaker ro record wci.~lll. Add J 0·20!! sodi111u 
s1illil tc. spike J.OruL of the Labeled staJldard spiktUft. $<llnrion at J 0-
20ngtuiL (Table 3). ;uid mix thoroughly ro eve11ly d1.tnbut.- tbe socli11ui 
sulfate. Record 1he rn1nclard addition on th"' bencl1 ~11~e1. lf rlie w1xt11re 
is uor free-11,,wi.ng. conri1me to uux in sodi111u snlfotc nnhl ;1 free· 
flowing cou,istency i:an be ob1~,.1ed Tran~t'er ~ample IC' :\SI· cell. i •'! ' 
witlt socliwn sulfa!e. 

I I :?. . .l.3 Label 60lll.T. 1:0Uec11uu vial< nnd pu"uun botlt the cc:ll ;ind G01uL 
co\lectiou vial iu co1wspondiug lo~attou~ <'ll the rray" DN1blc c.hcck I•' 
ensure all cell positious march rbeil' respec1ivc vial Jln<itions. 

11 .1.1 ~ Cbeck Toluene reservoir aud ftU iflow. Chee!-; i"it(OQCU level. l fl e>w. 
replace tauk Use safoty precau1ions wbcn handliHp. the g;i- tauks. 

11.2 .. 1.S To stait 1be ASE: Press "Menn," "Load Method." "Nu111ber L" Hnd 
"Sl111t" on tlie screen. All Ulelilod' and schedules arc pr<>-pr1•g_rnmu1,·d 
based ou Dionex recouwicndation~ for the >olvenls u~ed. nnd ca11 b~ 
fonud u1 t.be appropriare maiureuauce lo!!bnok. 

11.2.3.6 Coucentrate the ex1rnc1 using n rotary evaµornror (with l!cating l>atli at 
<I 5·50°(') or nitrogen evaporator to a vol11U1<' of approxilllatel-: I 5mL 
No ke~per solveut is lo be ac1<1ed. ( 'oucenlralil>u teclwiques ul\1, 1 ht: 
precise ~ud rhe aua lyst should be sure uol to lei tbe ~olvcnt levd f!<'l IOo 

low or else 1isk Ille los;, o f the lig.bter PCB rninµoHuds. 

I !.~A Soxhlet Extrncrioo of Tissue Samples - Tissue ,awp l~, :ue to be extrncled 1.1$1119. a 
soxWet extract iou apparanis. 
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I l.2.4 .1 Spike I .Ontl of the L~beled stnu<lard spikiu12 sC1]u1ion at I 0-20n~ 'mL 
(Table 3) in1o each snutple nnd cadi QC aliquot. R~cl>rd tlti' ndd1t1Clll nn 
1lie bencli $Ueet. If lipid detennination i; to be perfonncd on n 5nmple. 
spike 2.0ml of the Labeled staudard spikiu.e .;olution. ius1e;1d. 

11 .2.4.2 Spike I .Om.l uf the Mallix standard sµ ikiniz solution a1 :'n:2 1uL (Table 
.>) inro tile LCS·DLCS ~liquors. Record this udditiou ,,n 1he bench , b,•e: 
The~ will scn·c a;. both the preci;;ion aod .1cc11rncy for llJe b~1d1. 

I l.2.-U Add ~0-.\0g au!Jydron~ sodium ~ulfole to ea.::h thi.uib le coutaiuin~ 1hc 
~ample and mix thoroug.hly 10 eveuly distribute 1be sodinuJ ' nlfate ff rhe 
lll i:\tnre is tW1 fre~-t1owiug . couii..une lo uu~ in sodium >u lfare 1uH1l '' 
free-flowing c011si5tency ca11 be obt;1iued. 

I l .2.4 .· I Trnnsfer thimble lo so.~.Wel extractor fiued wi tll a 500ll.IL boiling. tli<k 
conrnini.n~ boiling chips aud 300w.1 of a I: I w.ixn1rc of 
hex>111<"l<lichloromethane. Alterna tively. the micro-soxl.ile1 appara tus 
utilizes a swaller set up. thn5 requi.riug only I 50wL 0f the I: I u1ixmre lo 
he added lo H ~:\On1 L boi ling flask. 

l 1.2.·l.S Place tbe ~oxlllet appaiatu' outo A boilin!( lllll.lltle -c·' ndeoser 
combi11ati011 ~ncl r~flux O\'~mi~ht ( 16-~4 l!o111·s). Sol\'e111 utust cyd~ ~ 
1i111es per llnur mi.uimum (controller ~cl n1 ",1" or "40'">°). 

11.2.·1.6 Cnol tbe ex1rnctio11 appRratlh. If lipid detenuin:1li<'t1 >'· 10 be performecl. 
follow the'<· ~teps, el.;e. mo\\: on to Sec1ion 11 .2.4.7. \\'ei gJi •11lC 250tlll 
j~r ruu.J r.:cord 011 tbe beucb ~l1eet. Split the 0xn<1ct iJllO rwri 2~0utl... ja1' 
(with the ~xtract for l.ipid" iieten11inatiou added IO 1be pre-wo.?igberl i:u l. 
Be sur<" to split tbe extracr, ~ve1uy so a~ 10 00,1.u·e nne lt3lf of the fi11:ol 
extrnct is in eacl1 container. D1y 11Je extnic1 in the p1e-we1gb~d .inr 1v 
complete dryness and record U.1~ weigllt on the bench ~hc..:t. ('alculale 
the perceut lipids usiug the followi.ug ec1uatic>n: 

u: 
" ·,lipid - - ' y 100 

H', 

Wllcrc: n, :o weight of residue. iu g. measmed as the di fference iu rhe 
.iar prior 10 addmg tbe Silll:lple aud following co11ct'11tw1ioll . 
,,., = weigltt of tissue, iu g. 

Tlle nu-weigbed jar and extract is lo be used for tarµer compound 
dcle.n11inatiou and is to be conceutrared fol lowing tht.' JHO~<"<hllt' iii 
Se,·tion I L~A.7 below. 
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11 .~ . -'I . 7 Conceuna(e tl1e extr~cr using.~ rot~•ry evaµorMt>1 [wi!h lien1i11~ bnih :it 
45-50°(') or nitrogen evaporator fo a volrnue of ~pp1nxiu1a11:dy 15ml.. A 
tohieue keeper W<1y be ~dded at the oplion or I.he analy,1. r ,11 1ceolr;1tinu 
1eclu1iq11es must be 1>recise and c(J~ arwlysl should bt' ' "re 110110 lei rh,, 
solvent level g:et 100 low or else risk 1i1e k><., of the lighcer PCB 
COIU]lOlUlds. 

11.3 Extract Ck,10 lip - for some aqueous samples and all lissuc :md ' ol id sampk"<. hack 
extn1c1iou wilb ~nlforic acid is neces~a.ry lo re111ovc tbe pre.<.mce or 10ce1fereuc~:.. !'he 
presence of color iu an aqueou~ salllple de'fenuiues if back cxtrnctiou is nen•s,ary. If it is 
uot. proceed directly to the silica g:et clean up procedure in Sccrion 11.:lA. Opllonal dean 
up proeed11res de5cribed in Sections I 1.3.2-l l.J.3 111<1y be employed. Spike all sample'. 
inc luding QC s~.wples. with I0011L oftbe l~beled cleau up staudard sp1kul!( solution :t t 
I Ong.JtuL (Tobie 3) µnor to performing. any cxn·ac1 clean np prc>ccdurc'. 

I 1.3.1 Sulfuric Acid Clean Up 

11.3.1.l Afler coucenn·atiou. solveut e:-;chaug.e the extract hy add ing. 60rnl. 
hexane ro tile sample jar. Pa11 ition the exlra~ t ag.ain'c I OmL ' nlfuric 
ac id . Sliake for 30 secouds minumuu with periodic venting into a l.to,,d. 
Relllove and discard tb.e acid (bollollli layer. 

11.o. l .2 Repeal the ~cid Wl\ShllltlS tllltl.l uo ceilor i$ vi~ihle iJt t'll~ h~x~1\e b1·,•1'. up 
to a u1axi.ui1uu of fo1u· wasl.ti.u2~. 

' 

I 8.3, L.3 Pa11itiou tbe exn·act ag:1iust I Oull. sodiulll chloride , c,lntion .111cl ,[i:1kc in 
tl.te >:ttue way :ts with the acid. Re1uove aud d1,card the Hqueou' 
(bo1roui) layer. 

11 .3 l.4 Proceed witb the sil1c11 gel clean up procedure. 

11.3.~ Opt[oual So1ln1UJ Hvdrn:s,ide Cleau Up 

11.3.~ . I Prior to perfo!TUing tll.e si lica gel clean up sce1>. an optio1rnl bih~ deaJl L1p 
urny be perfonned lo rewove additiona l interforeU\:es l>ased ou tl.te 
effect1veue~~ of the sulfiuic acid clean up or kuowu sao1ple 1na1rix 
intertereoces-. 

I 13.".:> PerfoiuJ auotller solvent exchange •h~p by addiu11 60ml. Lt..,:rn11e 10 I.he 
I 011tl... o.f so lvenr . P~rf ition Ure exlJ ~ct ag.aiusr J OmL of" sodium 
hydroxide sohniou. $bake for 30 ~"conds 111i11im1u11 wi1u p~1 mdic 
veut[ug iitlo a hood. Rernov~ and diM:ard th,· l>ase l l>OllOlll) l~yer. 

I 13.1.2 RepeM the base washings u111 i I u,, color is vis ible iu 1be hexane laye1 . 11 ~1 
to a niaxiunnu of four washiug:s. 
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I I .3.2 .. "\ Pai titiou tlie extract against I 01111. sodiuw cltloride >olutiou aud slrnk~ in 
the same way as wttll the hase. Rewove and dis.::ml rite aCJ11eo11~ 
(botrou1) layer. 

I I .3.2. I Proceed with the silica gd cleao up p1 1>cedure. 

I I .3 . .1 Omioual Flt•t-isil Cleau Up 

l J .3.3 I Prior to perfonniug the silica gel cleao up step. ;1;1 c:>ptiona i J'Jori, il ckali 
up auay be perfo1med to eliminate pola r and 1wu-polar interference-' 
based 0n the effectiveuess oftbe s11Jforic acid c leau up or ki.1owu sau1ple 
watrix iuterfereuces. 

I J . .1.o.'.'. Perform another solvent exchange step by adding 60tnL hex~ne 10 th<.' 
I OwL of solvent. Add approximately 0.5g activated florisil to the 
extract. 

I 1.3.3.3 Vortex the sample for 3 111iuutes . Let sit ovemigbt. 

I I 3.J.'I Proceed with the silica gel ch"an up procedure. 

J J .3. 1 Silica Gd Clean y» 

11.3.4. I P~ck the taµered glass coltullll n;. follow': lus~11 a gla" W<•ol plug m10 
tl.ie bot:to111 of the colunm. Place 2g activated uentral silic~ gd intn th<! 
coluU1J.1. Add 6g ac ti vated wdi1w1 ltydroxicle mfus<c>d $ilic;1 µe l. 9.~ 

achvn ted sulfuric ac.id mfused $ilica gel. and 3g ~uhydroth «>dnnn 
$Hlfme. Tap tbe col11U11J gently afte.r each :1dditio11 to set1lc 1l1e ,J]jc;; g.d. 
Elute witli 30ml. liexane. C'heck tJie coluum for cliau11eli11)! If 
cballllelillg i> obs.i1ved. disca.rd the colnmn. Do not t~1) il w~tred ""huun. 

I J.3.'1 .2 Place tlle silica p.el cohuuii in tue clamp 011 tbe cJ~an up 1tpparnn1< Place 
a clean. appropriate ly labeled 25()u1L _jar 1uidem~a1l1 the column tn otch 
the elunie. TI1e co l1uw1 is uow rt>"dy 10 load tlie ~awplt> extr:1ct. 

I I .3.4 .. 1 Trausfor the I Oi:nL extract lo il.te sili.:a <:<el colWlllt :u1d allnw tut> ~olveut 
10 el\11¢ until the extt'll<.'f level is at tll" top ofrJte $Odnun ,ulfate. 

11 3.-1.4 Riuse tlie 250rul. j :u· coutainiug the t>xln1ct with 30wL U<'Xilll~ oncl Joaci 
the riu,nre 0010 the silica gel coh11u.t1. Allc:>w the hexane to drn,, nut ii tht' 
solveut level is at tbe top o f t he sodium sulfa te. 

J J .3.-1 . .:\ Slowly add 30ulL liexane to tlie silic:1 .2e l coh11m1. allowing the hexane 
to pass through the coh1um nsi11g. a gra>i ty feed. Ad<: ~dcJj11,•ual .~Oull... 
por1ions to each colunrn, as ~pace pel1llits. The towl volun re ofl1ex:111e 
elnant ~honld be waxiwize<l to ob1ain 1lle PC'Bs most efficiently. yet uol 
overflow the ~50mL j ~r 
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I I .JS l Couceulralc the e?mact using• rN•ty ev•poraror 1witl• healin~ balh at 

45-.50"() 01 1tillo!?en "vaporn101 lo a \•olume of •pproximat<?ly I .Sm!.. 
Traosfer th~ .axlrac1 (0 a clean. av1m1prialely labeled , c(nlilla1ion vi~I. 
(once-ntrnle ·the cxh·ocr fnnher to a voluo1e of oppro~iu1Jrely l 5utl 

l l .3 . .".::! Trnnsfor the ~xtr;•ct <}1J<wti101ivel} frt,111 the ,ci.tJ1illa1ion vial '''the au1u 
""uplt>r vial while slowly I?\'~ 1>01 at iu~ the exti:act 111 i l izi1.1g rhe JJ i lh •Qcr; 
evapo1ator. Once tlic e-111ire exlrncl ha" bee-n 1rnns!e!l'ecl 1o tl1c aur" 
sampler vial. concen11a1e the extJ~cT f1) approxiuia1ely lOOpL (or 20111 if 
re-questecl). 

I 1.3 . .5 . .1 The sample ex Tract is ready t0 be ~piked with 2111 ,,f tlte iurernJ I 
injection standard at 5000ug·mL (Table .1). 

1.2. PROC'EDl'RE FOR HRGC/HR..\-IS ANAL YSJS .4.'.'<D CALllHUTJO:'\ 

12.l CbroruatogrnphicJ~fa~s Speclrnmelrir Conclition~ :ind O:H:i A.rqui~itinn l:'ar,1mtlHs 

STAGE 

2 

12. l. l Gas Clu·owarograph 

INITL.<\L 
TEMP°C 

"':'" .. 

r·o1t111w coatini;: SPB·Octyl 
hill\ Tltickuess: 0.25~11.u 
Cohmut dimension: 30m x 0.25mm (l.D.} 
Injector rempew11u·e: ::!70°C 
Split!~>~ val\·~ 1i.u1e: I miu 
lnlerfllce rempcrahu·e: ~95 .. C 
Teiuperatnre pl'ogrnin: 

fNfflAL HOl.0 TE.Ml:'ER.A TURE 
TIME, .MIN RAl\.IP. °C/MIN 

3.1 15 
~ -.;,. . .) 

FINAL TEl.V1P FE'1AL HOLD Til\ff. 
•c MIN 

150 0 
~90 0 

Th~ GC rnndilions may be optmlized ft>f cou1po111ld separalion a.od scu~itivil\ 

Oure oµliiwzed. th.- sawi; GC coadi1io11~ must be used for the ?.trnlysis of all 
staJJda1·ds. blanks, IPR. and OPR standards. a.nd , :uuples. 

J 2. l .2 Mass Spec1rom~1er 

I 2. l .2.1 Tlie mass specn·omcrer nmst be- c1pe-rale-u i1L a selected wo ltl<)l.litNin~. 

(SlM} mode wiih a h1tal cycle 1i111e (iurluding tbe vcltage reset 1.im~) of 
one second or less. Ir is 1wportau1to111~i11rni11 the same >e1 of icm~ fo l' 
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hot.h calibration ru1d saiuple e.~tr~ct amlyses. ;\,II ions 111 Table 7 cuu,1 l.>e 
wouitored. 

12. I. 2. 2 Th<:> rl'commcnde<l Jllass >J.lE!<:tro1ueter cw1in{! coucli tion~ a re ha.<l?d on the· 
.~roups of uiciuitored ions. By nsu1p. ~ PFK wolecolar kak. lune 111" 
i.osm1u1eut to meet the mininmm reqnircc\ resol1·ing power of l0.000 
(I 0% val.ley) at 1.u/z 330.9792 (PF!-:) 01 ;wy other rt'.fercncc sig11al 
betW(\en 300 an.cl 350. By n>ing. peaki.ualehl.llg cou<lit10ns ru1<l ch...- PfK 
refert'.1.Lt:t'. peal-.. "erilY that lhc deviation between each 1))01111ored e:-;;icc 
1.1117. and 1he the<)re1ical w/z wust be lt·s~ thau 5pptu. b1ch lock mas 
n.llL5t be moui1ored am.I nmst uot vaiy hy more than ,1,20% rhrnngl1our 1 ts 
respective retetiti(ln time wiuclow. VruiMious of uicirc tlrnu ~O•o iudical<' 
the p1<:>sence <'f co-doting inteife(euce> tl1ar n.ii~,· r!J., , o\lfe\; p1e~wre 

and may si'1uific1111tly reduce tbe sensitivity of tlte rna~s ~pee1roiuet~r. 

12. I .2.3 Oh rain .1 ,.deer.eel iou eu!lent pl'Olil" {:::.lCPi <11 tile IWO ('Xl\Ct III'?. ,; 

specif1~d ui Tab!~ 7 owd ;l( 10.000 resolving power a1 ench J.OC" for rile 
11alive congener' and co1Jg~uer group' :1Jtd for th~ labekrl cou p.-.:u.:r'. 
Bee~\\"~ -.>f Ille ~xtcusive u.111,, rnnge c"n·recl in l"acl1 ftmc1ion. 11 mny 
nol be po,,ible fl) wai:11taw I 0.000 resolutiou tbrougl1out lhe mass rnng<:> 
dnnng ll1e fonetion. Tuer,.fore. resoJnti.:>11 mnst be :_S.000 tluou1?hou1 111 ... 
ma.;, r:mge a.net 1Uust be . I 0.000 m tbe cen1e1 e>f tbe 1ua:,; ra.ug~ J(>1 euch 
fuucr1,•u 

12.1 .3 Ion Abundance Ratios. Minimum L••vcls. and Si21ial-ro-Nois.:- Ratios- lr1.i~,·1 a 
l11L :1liq11ot oft:ut'. CS-I calibnttiou solutiou ITahle 5) usiug lh~ GC coudir10110 iu 
Sc~rion 12.1.J. 

I 2. I. 3. I Measnre the SICP ~rea~ for each coug:ener or COLl~enrr Jl.fl' llJl. ~wcl 

compnre the ion ahun1fauce rntio~ a1 the? "xacl m/;( s sp~cified in Tat.le 7. 
Co111pare tb<:> coJH).>llted ratio to the theoretical ratio ~iw11 in Tablt' ~ 

12.1.J.2 All PCHs and l;1belec\ cmnponnds in 1he CS-I <landarcl mn-i b<:' wirhiu 
ttJe QC liulll• in T~ble 8 tor thei.r 1espee1ive ion ab1u1dau<:<' rnti(''· 
otherwise. tltc nrnss spectrometer musl ht' ad_n1sted aud this t~st lt'J><'alcd 
1wtil tile u1lz mt ill• fall wi1hi11 the I units ~pet'iticd. If lu<> :1dju«rweut 
alter:; the fesol111ion;, <>f the ma>:; spectrome1er. 1e~ol11tfoll 0111, t be 
verified fSection l2J .2.2} prior t.<' repeal of rhc lest. 

12. l . .'U V crify thac the HRG('/HRMS iusnum~ut .ult'els lbe t'~tiwate-ci uli11..i1mun 
leveb ~[JV[Ls) i.J1 Table 2). Tile peaks repres~nti11g. 1.lie PC8s and labclt>d 
compounds in the CS- I calibrntion '1andard mu~\ have ~1~.11al·lo-uoi~e 
(SIN) ratios >lO: 01lle1wise. tile w;1s. opectro1ue1er lllnst he adjusted .1i:d 
tlus reict repeated unt1l 1he minimum l<:>vels in Table 2 are rue1. 
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NOTE: The sernndary ion of DiCS i,; imcifer~d by PFK nnd reqoir~' ,, 
resoluriou of 2~.000 to resolw 'l1fficie11tly. S/N for th~'~ n.,mpnnno.I' en 
the CS- I nrny fall below 10: J. 

NOTE: Ct\SiHous101111~es :\>lttbo<I Rtpo1·1iai;i Limil (:V1.RL} lll,,, .. ,.J ,,r 
t.ML whetJ rdereuci.og the LLliui.u.i11Ul leveb 111 T~l>le 2. 

12.2 Initial Calilm11ion by Isotope Dilution. Ini1ia.I calil>rnllou is re<Jllir<!d L>efore HUY 
sawµk. ran be ana 1~7.ed for PCR c.ong.cncr~. lnil i al c:1 lihratio1i i~ a I so reqnirc1i if n cw 
rem tine calibraiiou do~s uot meet the required H-:Cept:111rt> ~-citeria. lsotopt> dih1li<'ll i• l"~J 
for calibration of the fnxic,.'Lt)C PC'Bs. Tl.le refcreuce co1JJpo11ud for e~clt uative 
COlllJ)Ouud is it~ labeled analog.. ~s listed in 1able 2. A tiw point calibrntit>11 
e11co1.11passi.uj! rll~ couceutra!iou range is prepm·~d for eacii 11arive C<>U)!t'no~r. 

12.2.1 For th~ Tox.ic~lLOC' PC'Rs det·enuinc<l by is.:itop~ dilution. the r~lati•;c 1,''r" ·1N· 
factors \'ersus conce1marion in the calibratio11 solntious l' cornp11iecl (lV~r th~ 
c.11libra1io11 rnnge accorcling To tbc procedures described below. 

1'2.2.~ Tbe r~~pc>use ofeacll Toxics/LOC PCI3s relativ~ 10 its labded anal(•~,, 
rleTenui11c<l 11~tng the area re~ponses .:ifbotlt 1hc primar~' <lltd sec»udary v;;;i~c 
W:z's specified iu T11ble 7. for each calibration slm1danl. ;i- follow~: 

Rf. _ (.-i,: t A/)' Q~ 
' ( J' -~) 0 .- :. ~ .-t.. )t. 

, .. ••I• .._,, 

V.IJiere: 
A'. and A,; ~ <1un of the intc~g.rated iou abtu1drn1ces of th.- q11autir:i11,,11 wus !\>1 

tuilabeled PC'B~. 
A'., aud A;'. - stun of tbe integ.rated ion ab1w<lm1r~> of 1lle <1lla.i1111ac i ilU ion~ for 

tlle labeled s1aadard PC8s. 
Q., = q11~11tity of 1lle labeled stand~rd injected (p/! l. 

Q,. = qu;rntity ofrhe11nlabele<l PCR analyte iuierled !J).!:!J. 

The RJ · valnes are d.imensionl~ss guau1ities: Ille 1111.its u~.:<l lo e:q}t·l'<S Q, and (},, 

umst b~ tlle sru.ue. 

12.'2.3 To .:nllbra1e rh~ anaty•ic:~I 'ystem by i,ok1pe <l1lutiou. i.11j~cc calibrarH>ll siandatds 
CS-I tlu·nng.h CS-~. Use a .-olurue idemic~l to tbe vohnuc chc"'" in :>e;:ci,•u 
L 2. l.3 ~ud the coudic iou~ iu Section I '2. l. l. C ornpute and stort- tile rel:i riv~ 
response focrNs fo1 each Native foxicsiLOC' PCB at eacb co.oceutrnnou. 
Compme The awra,!le i u1eau) RRF. ~s follo"'s: 
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:l:RF,,,l , 
RF~ = _,_,,_, _ _ _ 

5 

Where: 
11 ~ Tbe uuJabeled PCB congeuer. 

SOP Code HMS-l 66l\A 
Rev1,iou: 4 
Version DMe: Ol;t I .'l' I 0 

j =The wjectiou uwnber (or calibration solution uuwber:j = l to 5) 

I ~.~.'I Linearirv - CakulAte die RSD of tll~ ." RRF;. lf rile RRF for ru.i y N;1tive 
Toxics/LOC PCB 1s constant (less than 20% RSD), the i1verage RRF may be u~~d 
for rbat cougener: otherwise. lbe complete calibrnt.iou curve for llrnt coug.euer 
must be used over tl.ie ca libra tiou r~uge. 

12.3 In itial Calib1·ution by lnf('t't1'11 Standard - Intemal standard ca librni ion is applied•<• 
detemuJJ.ation of 1be native PCBs for which ~ labeled cowpotmcl is uot av~i lable. 10 
detenuiuation of the Labeled Toxics/LOC'/wmdow-defiuiug congeners. <1ud labeled -: lean 
up ~ongeu~r~ for perfonuauce lesls ~ud iu trn-laboratory s talisti~'· and lo detemti.nat iou of 
th<' Labelt>d injection internal standards. The reforeuce conipowid for each compound is 
h~!ed in Table:!. For the native congeuers totber than the uMive Toxics'l.OC PCB~). 

ca librat ion is peifonne<l af a single poiut using tlle Di lnt~d co1nbined 209 ~ongeucr 
sol11tiou. For the l~ beled cowpouuds, calibration is perfonued usi u!! dMa 6 om th~ tiv~ 
point~ u1 tJ1e calibrn1ioo for tbe Nnnve Toxics!LOC PCBs (Sectimi 12.21. 

l 2.3. l Rewonse [ac tor~ - Iutem~l standard calibrnfton require> the detenni.sia lJOn of 
response fac1ors (RF) defined by the following. equat ion: 

RF~ 
(A.;,+ .~.: J>. Q,, 

I : ( .41 + A,. l" Q, 

\\/here: 

.J;, ~ud ..i; = smn of rite integrated ion abu1.1da uc6of 1he quautitarion 1011, fo1 

m1labeled PCBs . 

. J~ and .i(. ~ .snrn oftlte mlegrated ion abtmdanc~s of th~ q11ru1titation ions fur 

the labeled ;;rnndani PC Bs. 

A,', nnd .·l,: · ~mu oftbc inte~-ra1ed ion ab1u1dauces ofrhe quwtit~ t inn ious the 

iuterual i.r>,1eclion $landards. 

Q,, quantity of tht> fobeled Sl<lil<lar<l injected (pg). 

Q. = quantity of tht> in1enwl injection sw.odarcl injected (pg:). 

Q,, = quautity of tht> unlabeled PCI3 aualy1e iiijec ted (\).~ l 

Tl.te RF., aud Rl':. values are dim~nsio11less quantilit!s: 1he nu.its used 10 ex pre~> 

Q,, . Q,, ;uid Q,, mnst be the same. 
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12.3.2 To siugle-couceutrntion calihrAte the ,;y<>cew for ui1cive PCB, other iu~n !h~ 
Native To~ics/LO\ PCBs by internal standard. injec1 the Diluted coiubi1 1~<l 2fl<l 
congener solucion. I:se a voh1we 1deu11c;1J 10 tbe vohttue clto.>cn in 12.1 .. > aud 111~ 
conditions in Secuon 12. l. I. 

12.3.3 Cou1pule aud store lbe relacive respon$e factor (RF) for aU uariw PCBs excepr 
tbe Native Toxics/LO\ PC:Bs. u,~ tll<' ~vernge (mean) re.pouse of lhe Jabclccl 
compuunds .11 each lewl of chlorination (1.0(') ;Js lh~ q11n.otirorio11 referem:c. t<' ,, 
waxiw1w1 of .J labeled (ong;eners. as ;hown in 'J able 2. For the cowbiuat1011' ,,f 
isomeric congeuers that co-elule. rnwpule a combined RF for the co-d1.11ed µroup. 
For example. for congener .122, the areAs al tile exAcr m/z'-; for 104L. I I-IL. I 18L. 
and 123L are suuw1ed and the 1ot11l are:• is divided by 4 (b.;<::m•e tltere are 4 
congeuers m the q11a111i1ation reference). 

NOTE: All labeled congeners nt each LOC are 11sed as reforence to reduce the 
eflecl of an i111erference if a single congener i~ lt«'d ns reference. 011.Je1 
quan1ita1io1.1 reforenc~s aud procednn.>s way be used provided 1[rn1 the nh nh' 
produced are as accnra1e as resu!ls produc~d by the <111autita1 io11 rder~w:e' ,ind 
procedures described above. 

12.:1.J Compute aud store the rela tive re~pou'"' fac1or (RF) fo1 tue labded compound5. 
except 138L. For rile Labded Toxics/LOCiwindow-definin~ C<>111p(1nncl' ;in" the 
labeled dean up s1andards. use 1he n.;ares1 elured labeled iuj,,c1ic111 iuternal 
siand<>rd a' the q11a111i1atio 11 re.ferenci.'. a~ given in Table~- The Labeled i11jecllon 
u1temal sraudards are referenced 10 PCB 138l.. '" >l10w11 io Table'.!. 

I:! . .'.:' IJtlle reqneoted aualys is .:owpri'e' only tl1ooe PCB, contai.1Jcd i111l1e Native 
Toxics.LO(' w.ix. a five point calibrahon nm~t be follow~d. R,•,pl'nSe foch>rs 
shall be calcnlated based 011 lhe five points for ilie Nniiv.: Toxic, 1LOC'. Labded 
Toxics "LOC. Labeled clean up. and l.abelcd injc•ction internal ' tm1dards. Iftb~ 
reqncs1ed aunly~1s <'Oillprises PCBs or her rhai1 tlm$e c·outaiued 111 1\Je N;it1ve 
Toxics 'LOC' mix. a fiv~ poiol calib1 ntion wust be r~>l lowed for the Nati'~ 
Tox_i('.:. LOC' compounds while a oue poiut calibraciou mnsl b~ followed for 1be 
ad di tioua I coltlpo1u1ds. 

I '.?..~.6 Secoodarv Sotu-ce Verification - Juunediatety follow 111g the anal) '1.s of 1be 
calibration solutions. analyze anmber s1andard at the uiidpt>iut of the calib1a1 i,>11 . 
Tl.Lis staudnrd mnsl be obtaiued froru a >eco11d~1y vendor, o r be from a lot 
indepeuden t of tue lot used for lhe calibration so lnr ions. C'ak 11l<11e lhe r<''J'•)n'< 
factors of all compounds and veri.fy agaiusl 1he iu1t1nl calil.ira1io11 resul t,;. 

12.·I Calibration Verifirntioo - .\ t the beg.inuiug of ead1 12-bour sbifl d111111g wbicb <1 11;11 y,es 
ar~ perfom1ed. GC/MS system perfonua nce and calibr:ill.0 11 a1e venficd for all native 
P\lls and lnbe led C•JUlJ>OllJ)dS. for these tesrs. i111alysi, o f the C~-3 calibrntion 
verillcalion (VER) 'tandard ( J able~) and the diluted combiu"d 100 co11ge11er solution 
(1 :i b\e 3) 11111s1 be used ro \'Crify all perforn.13J1ce cri1e1 ia. Adjusllll'-'lll m1d·or recalibrnti1m 
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wusl be perfonued until ~ti p~rfomrnuce criteria are me!. Only after >ill pert<xu.t>lllC~ 
cn1ena are met wny ~amp\es. blanks. IPRs. and OPR' (LCSsJ be mialyLcd. 

12..:t. I lvlS Resoluriou - Slatit resolving power ch.,cks must be performed at the 
begiuniu:;i aud eud of eacb s!Jift. If ana ly,es an· pe1 fo1wed on sncce~<ivc , hi fi<. 
only th~ begiu.uiug ofslti ft check i> required. JJ'the operMiug crite11a ,~r1111h't hi: 
wet, t.lle problem must be conect be t<1re a11alyws ca11 proceed. If any of the 
sample, iu Ii.le previous niu way be affected by poor resolution. t l tc»~ s:1111ples 
u111~1 be• 1 eana.lyzed. 

12 .4.2 loject 1he VER t CS-3 l ,.rnudard usi11g. ll.1e established opcrnting condition~. 

12.4.3 Tbe 1.n/z ab1.mdauce ratios for all PCBs Jllust b" w1tll1n the liwits 111 THbl<' s 
otherwise. the wa, , ,pectrollleter !)lust be adj11>ted until them z. ~buocfance t;l!i''' 
foll wi11Jiu tbe limi1s specified when the VER i' repeated. 

12.·IA Tile GC pe!l.k represeutiug each ua1in! PCB and labeled cc11npt>1md in th" VCR 
~tnndnrd tll11$1 be preseut witll ll SiN <>f :10: otht'rw1se. the Uln<S 'pecrrouwt~r 

wusl be <icl.iusted a.ncl the VER repeflleJ. 

12.4.5 Compllle the conce1m.1lion oftl1e Tvxic~.LOt PCBs by isotope dilution. The·.~ 
co1Jcenrra.tions <1Je computed ba,ed on the init ial .:alibralion dara. 

I ~..i.1, For each C••mpouud. compare the Ct>11ce111ra.tiou with th~ calihra1iou ve1 if1cati,,n 
liJUit iu Table 6. If all .:owpow1ds meet the acteptanc<' crit.,rn1. calihrnuun l1a • 
been v.-nfled aud a.u:tly''" of sta udards <ind s<1mple e~.tracls 1u~y proceed If. 
bow,•ver, auy ,·owponncl fails its respective limit. the weasureu1t>nl sy~1eu11> uot 
perforw.in<:> properly. Jn 1hi> eveul, prep.1re a fre•h c111ihn1tiou ,1:111rlJrd 01 ct'nc·ct 
the prol>lelll 11ud repc>:lt the reoolutiou ~ud \ ' ER tests . or re,-;1li brn1c. If 
recalibratillu is neces""»'· recalibration for tile 209 cou~eners must ah11 b" 
µer fon.u~d. 

12..J 7 Reteutiou Ti.wes 

J 2.4. 7.1 .c\bsol111e. Tile absolute releutiou tiwes of the L;1b.-led 
Toxics.'LOC ·window defining standard c,)ngeuers in 1b~ VER 11\\l~t be 
witltin :d 5 secouds of the respective retemiou ti.wes iu the initial 
calibration. 

12.4.7.2 R<'lative. Tile relMive retenriou times of the ua rive PCB' and labeled 
co111potu1ds in ti.le VER rnnsl be within their respecriv" RRT hmirs irr 
Table 2. 

12..1.7.3 lfthe absolute or relative ""'leut iou aim<' vf~ny co111po1111n is nor within 
the limits specified. the (JC is not perfo1uti11g prop~rly. In this ~wnt. 
~djust the GC aod repeat the VER or recalibrate. or replace tlie GC 
colnrn.n aod either verify ca librat ion or recnlibrn1e. 
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12.<l.8 GC Resolution Rn<l l\{i1Jimn1u Aualvs is Ti1t1e 

12.4.S. l As a final slep in the calibration ve1ifica1io1J. i11.iec1 tbe dilu1ed co1ubmed 
209 cougcner so lntion. 

12.4.S . .2 The resol11tiou and minimnm nualysis time ~pecilt" 11ion; m SectH)ll 
7.2."2. llllL•t be wet for lh< SPB·Octyl col111n11. If 1l1e,,· ;pocifica1ion~ ar~ 
uot me1. lue GC' ;maly;1s rnnditions rm1sl li-- adjn$tod until 1he 
sp.?ci ficntiow. a1 e met. ur the coltwlfl tnusl be 1 ~plac.:d and tl.ie 
calibration n-ritkation tesl repeated. or tlh' , v, re1n 111ust be recabb1a1ed 

I 2.<l.83 After t[Je resolutiou and cuiuillltilll aua ly;i;; time l'pccific~rion' a1,• md. 
update th,• retention tiu1e. relative retenr.i1)1l rimes. tincl r.:.spouse foc1 u1-... 
for all congeu1?r• except fix tl1e re;pouse fac h:lrs fnr the to111porn 1d~ tl\:it 
are n1nl1i-p1.1inl calibrated. For these co111poi.u1d .. 1h~ U1ul1i·p.:'1u1 
calibrn1ion dala rnusl be used. 

12.~ Analy.sis 

12.5.1 F;stahl.islJ tbe operll ting co11d1tiou~ lhat resulted in acceptable cahbration. 

12. 5. 2 Add .211L of the labeled injc>ction i.uterual nl :iOOOug/utl.. (Ta hie J) to !he I (l(lp I. 
(or 20itL) salllple exu:act iwlllediately prior ro injec1io11 to 1n1u1111iz~ ll1e 
pn"ibiliry of leis~ by evaporalion. adsorptiou. or reaction. 

12 .53 1J1iec1· I !•L of rhe couccutrnted extrnct cou1ainu~1t we Labdcd i1\icction internal 
strutdards using spli1Jes~ injection. The volume i.ujected must be ident ical to the 
volu1ae u'ed for calibration. 

12.5.3.1 S1a111he GC col1w.u1 initial isothen.ual hold upon i11j~c1i .. n. Start t>IS 
cfara collectton after the solveut peak elnres. 

12.S.3.2 Mouitor the exact uJ/z's Ill ead.1 LOC' tb.ronghont the I .OC rctc111io11 time 
window. Where wan:anted, mouitor wit ', "'sociakd wi1l1 cou~,·ners al 
higher levels of clllodualioo to 3ssme tha t fra!)Ul~Jlt~ an.' nol inicrfrring 
with the nvz'' for congeuers al 1.ower levels of c!Jlorimtion. A.lsv wh~re 
warrnuted. monitor w/z', associated with iu1erfore11rs expected IQ be 
present. 

12.5.J.3 Stop data collecliou after 1'c.'1i·DeCB I.ms elntecl. Retmu the coh111m to 
lhe initial telllperntme for aualysis of the uexi extract or ,1;1nci~rd. 

12.6 Jdenrific:itiou Criteria - A PCB or labeled cowpoiu.1<l is ideutiliod in a <l:1orl~1rd. bh111k. 
or sample when aU oftbe criteria io chis Sectiou a.re UJel. 
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12.6. l The sig.n8IS for the lWO exa<.:t rniz'~ in Tallie 7 !llttsl tie ptebeut Hiid urnsl maxi111i1.c 
wit l.tin 11te s·amc rwo ~c~o~. 

12.6.2 The sigttnl-ro-noise .iMic (SIN) fo1 die GC' p~ak al cad1c~acrln/71t111_.1 · 11e :e'.2j 
tor eadi {>CB cktccrc<l in ~ s~tnple e,\tr~cl, ;;tlcl ?: 1 Q for all PCB> in 1he calibratlClt: 
itud veri f1rnfio11 s1m1dards. 

12.G. 3 Tbe rmio oftltc i111cgratcdare11Sof the C\\,'Q eXA~l ui,·, ·s·>J)e<..'ified in T<if.il~ 7 11!11>1 

Ile w!t!uu theliwil ill T~bk lC · 

t~ .6.4 T).Je relali"e reremion tiuce o f 1he pe.~k for~ PCB must be wilhiu ths< RltT QC 
lJ11 1i1~ '>J)eciiie.d w Tab·]~ 2 or within 5i'tnilitr linu!.~ dcvclo1le.d l'rn111 calibra1ion 
cl;tta, 

I 2.G.5 8ec~\llse of cougeuer overlap attd ihe 11olcnlial fo• imerfenng ·s1lil~ta11ccs. it i> 
possihl~ fba11tll of the identificatioLJ critemr li'l<!Y 1101 be ulel. ·11 is also P''·>>ible 
tli<1t loss of ene or 1.nore chlori11~$ from ~ lng.h·Jy -c)(lori.oArecl co113E'11er uiay i110n1~ 
Of pro<ince o false couC'eutrntio11 for a less-chlorilrated con:1.t>ner t!fat t'!ntts al lht> 
·Sallle t(?te1t1ion time. If ide1JtificatloLJ is uwuig11ous. ~11 experieuct><l spec1rou1t.>l ri>I 
1u1•$l d~lernliue th~ presc11ce or ab.scnc<' of'fh<' co112<:11cr. 

l 2.(J.6 f f th!.' crittna sroie<l nhove at'I;' uot met, the PCB has uo1 be-<11 identifc~d aud rbe 
resul1 fc>r 1hai congener ncay nol b\! rcportc·rl 11r nscd for pernimmg_ or rr.~nlatQ1y 
~0111pliiince p1111)oses. If imerfereuces µ,rechide icleuriii<'aliou. a n~w aliq1101 uf 
s~mµle n111-st be e-xtratre<l, further cleauerl up. and annly7ed. 

l.l. Ql'ALff\' ASSt l.'.{Ai\;CEtQl"ALITY C'OI\TRQL RE:QlllREMENTS 

13.1 T!ie mmimnn1 reqnll'einenr> fol' quallty :is'SllTflllC• cou~1!\I pf all iJ.lirial de111011strnr1011 of 
Jaborn101y <.:apability, a11alysis of $amp1<.'s spiked with labe'le<l compounit.~ lo eval11ale aud 
tloc11nie1i1 da1a quaiity. au<l aualy$is ofsrnud~rds and blauks M re$lS of cPni11h1e;l 
peifor1 nAllC~ Perfonn~nce is co111pRred ro es1~hlisherl pel'fo rnrn11cl' critl'ria lo cletcrnune 
if lhe result~ (lf anaryi;cs 111e<.'t the pcrfor111~nce d 1aractcris1ics of th<' proce<l11n:. 

Tf rhe prpcednre is to he appl ied 10 sample 111Atr i0 olheo' th~n warer rhc 11111~r appropri·al~ 
>1lteiua1e referen<'e watii~ is ~llb:;1i1111ed for tu~ ri:af!eut wafeJ' ma(rix ill ~II perfo1111a11cc 
ti2'>;t$. 

l 3. 1. I EAch a11alys1 11111.sr tll~k~ <111 i1tl1J9l deinoMlfAIJon of 1be ·ahi lity 10 gen<.'rnte 
accrpta.blc precision ~n<l reeovrry witl1 thi~ procerlure. This ilernon~1rnriou is. 
g.i xen i11. Sec1iou .1 3. 2. 

I .l . I 2 {n rec11g11itio11 of arlva11crs thnt arr occmrit1p. iu nnaly1k~l 1edwolv-gy. ftJl<l ro 
ov~rcowe wa1ri.> iulerfel'lmces, tile lahorafory is pennined cetin in opfio11;, to 
improve sepM<ttlOM ol' lowe1· Ille cosrs ofrn<'a;urei11ei1t;. lh~,e op1io11s iuch1de 
alll-m•tc extraction. couce111ratiou. au<( deau ftp p1orednre~. ~11<l changes in 
coliullil:; aucl cletec,1or~ If aa a;ialytical teclllliqnc of her than iJ1e 1ec!J11i{1\le:; 
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!>DI' f ode· HMS· J li/\X.'\ 
Re•:i~lo.n.: I 
V!?L>l\•u Dal~ : PS· I l it 

;~ecified m EPA :Vte.thod 1668,\ i.5 used. 1b11t. r..··cl111iq1tc 11111sf lt~w u >!J<..-1fi~11" 
equ~I ro o>' grf.'<1lertha111he ~pccifcc iry ofrbe tedrniqne~ in EPA c\4ctbnd 161i'5. \ 
for I.Le anal~·tc> ofinle1e~1. 

) .:; . I :~ . I Ptw r !1'· 11 H1()di lic111iou hcing !ll~de ro this µro i:erl111t . ·;111td y,;,\, mm1 
repeM the prucechu"' i11 Sedim1 ! 3.2. lf rhc derectiv11 li1ni1-., ,, f rhe 
·p1,1ced1.u·..- wil i be affcc1~rl by the cli~nge . the mrnlysl ;,, rcqnired to 
dcmousrrnte tha1 tbe·DLsaN low<'£ thnr.1 om~tlurd flt.? 1eg11l11•orv 
courplfancc hw~I Ot 1llN-tllird tl1 .. EMDL~ m EPA Method I (•l.>l~A. 

whicht.':\fcr arc ~real~r. Jfcalibl'iitioll will be <ti't~cred l•) the .: DH ave. llt<f 
i.i1s1rwue.ut m11s1 b<.> rn:C'a llbrnted per Sec.non J 2. Ontce 11 I> rh:mous1rn1~d 
th~t tb,e 11101h tic~tiou pra<l.11c·es resulc. "'lniv~l~nt ,,r --npcrior 1o f'es11lf> 
µroclhccd by lhis procerlme ~s wri(te11. rh~t Lllvdil1c:.11ou IW]\• Li~ Ul•t•<l 

ron1t11ely thereafl~r. se> lllu~ as the other l'~qmre1nerm ill this pr<'ced111 e 
"re n1cr, ~nd 1l11s SOP 1~ npd:rted To rellect 1lw1 c l.t1u t!Lo:. 

U . 1.1.'2 The A1rnly~t i$ required to umiutaiurernrds llf 1t1odilicatio11s .nV1rlc h' This 
proccdm ~. This inclnde~. ~r ·~· Ul.irllil111u1 .. res1il1> frotu 1111 qm1hty C••lltJ•ol 
1ests compmin@. the two proc~dnres. cl~I~ tltAI wil I A ll<>w .~ 11 independ<'nl 
re1'1ewer to VAlidatt' ~acb delenninalton by 11;,ciug the i11s1rumc111· "utp111 
to rite finnl rt;!'r.11lr, ~ ud <lo~n1n~11t~1iou Ill 1Li1s proc.t'd11re i11 •ri1<> form ,,r n 
modilic~tion d~t~tkd in Scclim1 '.!1 . 

Aus Iv'~• 1' l u1.-tbt•d lil:mh are tcqllm~d 10.demorL'tl" t'' ft.::c\'lnm ffoi·p 
courau'liJ1ntio11. The procedrnes aud nitt'rni for 1\UlrJy"i~ 1.>f'1 m~lhcid l.J lauk :U<' 

describen in s.•cti"u- , l and 13.6 

The auaJ\',1 nm~t spike all s;1mpJc, with labeied c01upomllb to 111011i t<'I p1o1~e1h11 ~I 
pe1it)rtllao~e. Ib.is. te,1 i~ d"'cribo;o<l lll S~ction B.3. 'Nh..,11 rn-<11 U , 11 flli~o« ,pik.-, 
iudk~te atypical p1:occd11rnl pcrfornrnncc for ;amp\.,' . tit~ ">~ll>plo• .tr~ ,Jj l11terl t" 
b.-ing. pr(>ce'rlun1l perhuw~nce witlul\ ~tcep!<•ble Ii.mil>. Plo«ed11re' fot d1l\flio11 m~ 
g·iven in. S~ction l·U .4. l. 

The <1U3IVS! WOS1. Oil ai1 Olll!OIU~ b~sis. deu10u>trnt~ thi\>OQ.h ¢~li h1~1t1011 
+ ~ ... :-

vcrifirntion ~tKl the analy,is of rite <'llf!Oing precision ~nd recovery sla11e<llml 
{OPR: ur L~bornl0ry ( 0 urr0! Sample . LCS} !Wd l!lm1ks Llrnl tl.t<' anal yt1cal •Y~leru 
i~ i 1t coot(ol. These pr<>cedur£'s ;ire gi,•eo. •il Sea'"'" J \. 1·. 

U .2 Initfal P.reeision nnd Retonry (IPR) - To -:~tabfoh the ahi1 it:y IL1 !,!l'Jtemii: accepbble 
µrec1;,iou rutd reco,·ery . th<> ~u<ilysts 1u11~t perforlll the folh1w111g. \>J1e1·~ti<ll!S. 

13.1. 1 for low solirl~ (aqncon~) s~utpl<"<. e~:tr~1:t. rnuceuit >1k , ~ud aoaly7c· ii.:> 11~ IL 
ii li<:,iiots of 1ea~e11t w~ter spiked w11l\ .i .Owl. e~cb 11)' 1he ;..,t.~n·i>; "'''ttrl~rd w ikmg 
s<;>lntion. lhe Labeled standucl ~pib1tf! solution .. mtd rht' !.<11.Jek•d clean up ~1aud<1rd 
$µiking~nJtrlif.>ll. ~ceordi.ng lo tik' procedures set (}JI { for field o~!ll J>]c•a . .f,.! Hfl 

11!1eiu;1tiw smuple m~t1 i><. fotu ;iliquors of !lie alt<-n1~tive fcfe1--c,1c.e u1~1t 1x ~T" 
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11sed. All sample processiJJg ~reps that arc to be used for procc;;;ing srunpl"''
includiJJg. preparntiou, exu·ac tion. and cleall up. tuust be included in 1t11s test. 

l 3.2.2 Usiu~ resuhs o f tile set of four analyses_ compute the average perc~nt recove1y 
(X) oftll~ exu:acts aud lhe relat iw standard rleviatiou (RSD) of tile couceurrntion 
lor eacll cowµouod, by isotoµe dilution for P( '8s with a labeled analog. and by 
iuternal staurlard for PCBs without a labded ana log. and for the labeled 
compounds. 

13.2 .• > for eacll PCB aud labeled compound. couiµare RSD aud X will1 tile 
con:esµoocling. limits for iuitial precision and rccovc1y ul Table G. IfRSD and X 
thrall compo1u1ds meet tile acceptaoce c·1j1~ria. system perfonnauce is accep1ablc 
and aua lysis of blanks and samples may begi.u. If. llowever. an)' individual RSD 
exceeds Hie precisiou limi1 or ~ny individ1ml X fails outside 1ue raog.e for 
recovery. system perfon11a.nce is uuacceptable for thar cmuponud. Conec1· 1ht> 
problem lllld repeat tile test. 

IJ.J T•> assess tlte proced1<ral pedorniancc on tlte sample nwtrix. tile labNatory wus t spike all 
salllp les witll tile Labeled staudard spiking. solution mid all sample exu·acts wi1l1 tile 
L~beled cleau up stanc!ard spiking. solutiou. 

13.3.1 Analyze eacll sample accordin!!. lo llle proc~dure$ >et fonll by tllis SOP. 

13.3.2 Comµnte the perc~nt recove1y of th<! labckd coug.eners and the labeled c lem1 up 
co11geoers nsi.ug tbe internal staudard we11lod. 

1 J .3.3 The recovery of eacll labeled componncl must be within the liouts in Table 6. If 
tile recove1y ,,f 3llY componud foils ou1;ide of lllese Ii.mi ts. pt oceclurnl 
pe1forwance is uuacceptah(e for tlrnt co1nponud i.u clJJt ~awple. Acldi1ion;il clean 
op procedures 1uus1 then be eu1plo)'etl to at1e1np1 to bring. tile recovery withut tbe 
uorwal rauge. If the recove1y caw1ot be brong.llt w111lio 11le oorwal ra11g~ after all 
clean up procedw·es llave been employed. water samples are dduted and s1.11<ille1 
auiocuits of.soi ls. slud~e$, sediu1eu1s_ a.ud oilier uiairices are ~11a lyz.ccl. 

13.-l It 1s s11gges1ed but 001 reqmred 1hat recoveiy of labeled compound.> froui sa111µJes be 
assessed a ucl records rua.i.uta ined. 

13.4. I After 11le ana lysis of30 ~a.wples ofa given uiatrix type (water. soi l. slud.~e- pulp. 
etc.) for wb.ich the labeled compounds pass tile tests in Section J J.3 .. cowpu1<' rbe 
average percent recove1y (R) and the 5tandard devia1ion of the percent rewve1y 
(SR) for tbe labeled compounds OLlly. Express tile assessme111 as a perccnl 
rec<>very iuterval frolli R - 2S1t to R + 2S1t for each marrix. 

13.4.2 Lipdate tbe accmacy asses~ment for each labeled co10po11ild 111 each matrix 011 a 
regnlar basi> (e.g. after each live to ten new n1easnrellleo1s) . 

13.5 Sample Prepanition Batching Requirements 
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1.;.~. I Number- The U\lllll>er offidd $<1.lllples in H vrep"1wion baldt wtll not cxc,·cd 
(\Wllly (:~0). 

13.:i.2 Matrix - The 1uarrix to l>e used tor tlte qualitycoutwl srunpl<·,, must b<" rnust<lrnl 
with the umrix of the fiel<l ~au1ples (L~. reag.,1ir water for aqueuns UJatnc._.,,_ 
q1~~rt.z. saud ur sodium sulfate for ~olid matrices. or blank ti~.<uc for tiss11c 
1natrice~). 

I .35.3 Rea!l.en1 Lois - A single lot of each reagent user! iu !he i1nalys1s will be H>c<l tc• 

process the batch of samples. 

I J.:'.4 Batch Time Frawe - The wH~iUJ111ll tw1e be1ween tlte 'Ian ,,J';.>ruce»lll~ d'1be 
firsr m1<l lasl samples iu the batch l\JHSl be 1weo.ty-fo11r ("211 homs. 

l .'.:'.:' Batch Q(' Sawple, - E~~h vreparat1on l>atclt wust .:uu1ai11. ar a ClllJJWllllll. .1 
Melhod Bla.uk (Seetio1t l3.6) to rnouilor laboralory iunwlnccrl concamin.ill• 011. nn 
LC'S (,Sectio11 J.3. 7) ro a;~ess aualy$i.< performanc'' (i.l'. bia". ,:r a,·,·rn·a,·y /.and :u; 
additiocwl snwple 10 a»e~s l>atch p1ec1siou. Tllis acklitioual >:tuiple cn11 l.w in lbe 
fom1 Qf a J)LC'S 1.Se-ctiou I 3. 7). nu !\·IS;() MS pair r ~cction 1.;_8J. 01' a Dl P 
(Sectiuu 13.9). Batch QC ~amples <lo uot cou111 lol\;mb 1he uuxiu111u1 1.\luulier ";' 
sawple alluwed in :i batch (Sectiou 135.1}. 

l3.6 i\1etho<l Bl!!.ok~ - A reference w~tri:-: :'l·lechod l31ank is am,lyz~cl 'Nith each -ample l,;i1d1 
10 dt."mousn·ate freedom from c:outamination. The man ix l'vr Ille MB Lllthl b~ »1u1ilm '" 
tlte SMuple maUi'< for the b(1tclt. 

I 3.9 . l Spike <:a~b of the l.3belcd ~tandar<l <piking ~ulu1irn1 and iltc Labelt."d de:iu 111> 
slan<lerd spiking solnllous iHto the MB. a,·cordmµ l\I tlte pro~•·din·~, ~<"!forth i11 
lws SOP. Prepa1e. e:<t1acc. dean up. a11d coucculfat.! the i\"1:3. Analyze rile blank 
inuucdiatdy af\cr rurnly~c' of th"' OPR (LC'S) le dt."Ulon~lcalt." freedOJl) froin 
cournllliuaiiou <Wd freedolll from canyover. 

13.6.2 U iuty PCB is found in !he bli1nk al ,erea1e1 tha1L the illlllUn\lUt level (MR LJ 1)rone
tltil·d the reglllalot y COllt)Jliauce LU.ni r. wb..ic bever ;, greater. or i r n.uy pol en I i:i ll y 
interfering cocnpouu<l is fonnd in the blank at th~ lvlRL for c.adc PCB ~1vco iu 
Table 2 (assmning a re~pon><' tactQr of I re!at.iw r11 Hte qn:u1ti1ation refrren.:.e i1L 
T al> le 2 a r llt<i t !eve l of chlo1iru11toll for a po ten! iall y iult"rf~riug ('OllJJ>l11llJd, i.~. a 
compound 1101 listed iu this procedure'). lhe l>lauk m11s1 be evi1Iua1cd 10 delenniite 
tlte ex1eu1 of the co111ami11atio11, All ~<1tuplc~ must be associated with an 
1mco111amina1ed MB or the data nu1$t be flagged vu the analytical report 

13.7 L:iborn101·y Conti·ol S:rnipl(>.> - A reference 1ui1lrix LC'S is aualyz_0d (along wit·h :i 
f)LCS) with each sample l>~ldt w dewoll~lr~te tlte 1>a1cl1 '~accuracy 1,:m.d preci~i,)HJ. rue 
matrix for the LCS!DLC'S w1is1 l>e $illlilar to the sarn1>le matrix for th~ ba1~h. Th~ 
LCS DLCS cowbwation 1~ n111 in lien of an MS/DMS. milt."~$ ~ve~:ifi<:aJJy reque>ted by 
the clieu1. 
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I.' .' I Spike eacL of the Labekd 'l;mdmd 5pikiup. Sl'l111iou. Mam:-: s tandard spiking. 
solution. aud l;1bded el.:au up spiking. solutions into the L\S 'DL\S. ~ccordiup. 
lO tLe pro~e,lure, set fonb in this SOP. Pre~'ure. extract. dean up. :ind conce1.11rate 
cue LC Si DI .CS. A.Jrnlyzt> the LCS/DLCS iJlunediately after ana ly,i5of 1he 
calibratiou vc1ifi~ation mid Dilnted collJhincd 209 cougener M)lntion. 

13.7.2 For the Tox.i"!LOC CB~ and labeled compoiu.td~. compare 1l1e 1c~O\'cf\' l(l the 
LCS linul'.'. p.iveu iu Tal!I" 6. If aU compounds m<>e t the accept~ul·,• , ·rite11.1. 
•Y>teui perf,1nnan~e is a~ct'ptable and ana!ysi~ of blank' and "'OliJle~ 1.n:P: 
proceed. If. Lowev,.,. :111y individual concentration fo lb "llt~ide of 1Jt,. mu~,· 
given. the ei-:trach\Jnlconceulrntiou proce'>c> ,u·e uot beinp. per1:,nned p1op.:rl,· fo1 
chat c<nnpo1md. In this eveut. conecr tile prob lew. re- prcp~ re. e~1rnct. ~ud cle11: 
up rhe ~au1ple batch a.ud repeat the LCS. 

13.7.3 To verify performance for all 209 cougeuers. the L<.'::. DLCS umst conram all 209 
coug.eue1> over a period of 2 year>. Compare the n•;;ul>s of lh« : ~ :-l~t iv~ 
Tox ic:;. LOC'~ ;11willst the reqni.reweurs iu Table 6 . 

13.8 Mntrix Spike Samples - A c.lient may request an MS/DMS b<' perfonned on a field 
.~ample. If requested. the MSIDMS will demonstrate the batch '> accm·acy nud prec1s1on. 
A DLCS 1s not required if nu MSiDtvlS is perfonned. 

I :l.S. I Spike each of the l.nbelcd sr:mdru-d spikiu.g. solution. Matrix >taudard 'Piking. 
solution. aud Lal!ded cleao up spiking solntious into the MStllMS. accordin." to 
the prnct'dures set fo1th in this SOP. Prepare. ex tract (b.:i ug ' ure 10 prope1 [\· 
bomogeuize lite tield sample such that 1h.ree iden1ica l alitJnot< can be rnkeo ). dean 
np. aud couceutwte the MSfDMS. lfius11fficient sample size is rec~iwd. C<'nf:icl 
the clieut for dir~ction~ on l1ow 10 proc<'ed.. 

13.8.2 To verify perfonuauc"' for aU 209 cougeners. tile l\ !S/D!'vlS must contain fill 20<! 
cong.eucr< on~r a period of :Z years. Compare tile results of 1he ~ 7 Native 
T ox.ics· LOCs aiwiust tLe requirements ill Table 6 . 

13.9 ficlct Snmplc Duplic:it~s (DllP)- A c lieul may request~ DUP be perfonucd on a fiekl 
sawple. Jfreq11ested. 1.he Dl ·p will dem,)nstr~te the batc!J 's precision. A DLCS is no1 
required if a n1.;p i' perfonued. 

13.9. I Homogeu ize Ille s;1mple and separate two identical ~l iquor'> i~>r :1naly,, 1,;. 
Often. for aqueous samples requiti ng DllP analy,es. !he dtcut '"ill -<eud 
a sullicieut sru.uple amouuc to use JL for each ahquol. Add l.01nL of rhe 
Labeled <tandard soh1tion at 2·4ug ·wL (Table 3). No matrix staud~rJ is 
added to eitller al iquot. 

13. 9 .2 E.\lrnct a11cl aualyze according to Secri,)n I .1. This mea,urt>u1eut prov id"> 
tLe balch ·,precision (IJow closely tl.ie resnll cowpare' w ith rbe field 
sample.). The U .'S acls as an accuracy tesl. 

Pap.e 36 of 84 

http:LCSiDl.CS


SOP Cod": Illv1S- !668A 
Revision: 4 
Versio11 Date: ()1(, J .1/ 1 fJ 

13.9.3 Evahrnle thr test results acconling lo !11" acceptance criteria (~_~0% 
RPD). Sauipl~ co11t·e111rn1ion.< below five times th~ Method Repornn~ 
limit (."xMRJ,) may not be srgnilicant enough to pr~seul rdi11blt> l~PD 
daca. 

13.10 Perfomiancc Fvaluatiou Smuules -lndude<l arnoug the samples i11 all batches may be 
samples (bliud or double bli11d) containing. kllowu iu.tlO\llltS of uufol>ded 2.3. 7 .S· 
~nbstimr~<l PCDD~:PCDFs ur other l'CDl)!PCDr con~rnrr~. 

()\S1Hou>to11 parlicipa1es iu performance ev:\luarioo studies thxougb R.T. Corp (RTC). 
Solid. aqueous. aud lissne studies are perfonned semimmually. All snt<lie> arr perfonned 
fol lowiug the 11ui<lclines of lite SOP for Pm(tf;,•11n· Te.11ing Solflple .·l11alnis . . ·JD:l1-PTS. 

1-1. DATA REDl:CTIO:\ AND RF.PORTING 

1.i.1 Calculation~ -A combinarion ofOpusQuau and CAS LIMS is u~ed 10 calc11(;11e 
<'onc.:ntrntiom based on rb~ i111~rprrtariou ofrhe nnv darn a1id rh~ pr~p<'rnr1011 
info11w1ti ou. 

l<l. l. I Isotope Dilution Omw1i1atio11 

14.1. J.J 

l.J.Ll.2 

8\' a<l<liuQ A known :\JJlOUJll of the 1 .. abekd ToxicsiJ,OC"iwiu<low-. ~ . ·-

deliui.uµ cowpon11tls tot-very sa111pl~ prior lo exln,ctiou . .:01wc·1ion fo1 
recovrry of the PCB cno be made because rhe 11a1ivc comp,,1111<l mtcl it5 
labdecl aualo.e. exlubit similar t-ffe<:ts upon extra.:tiou. conc~urn1lio11. aud 
11as. cl.u:olllal<1~rapl.ty. Rt'l<1tive re:;po11$e faccors {RRf$) <'re used i11 
cunjw1c1Jon with the CRlibratiori data i1' Section I ~.2 tC\ dcrrnnine 
COllCC11lfaFio11s in the flllal extract. SO fon!l lS iabded l'OlllJ>tllUl<l spi!Jn@ 
levels are C011$l<1111. 

Cowpute 11.t .. co11ceu1ratio11s in the e!\tn,ct of 1l1e N>1rivr Toxics!l,OC 
PCBs usiug the R.R.fs from tile calibration da18 (Sect1,,11 J 2 .:!} au<l 
following. eC(uariou: 

Where: 
C~ ~The couceut.nltion of the PCB in the extract. 
.··/1., and ,i·',, ~The areas of the pri.tumy <'nd ~ecoud<'iy 1u/ ;'\ for the 

PCB . 
• / 1 ~n<l A~1 =The areas ,,f the primary mid se.:011d~ry 1t1fz's fo,· the 

labele<l compmu1rl. 
C': = Tl.te conceutnllion oftbe labeled compound (Table 3). 
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RF,, ~ Ca kn lated mean relative (espouse factor for tbe nafr,._. 

cotupouud relative to che appropriate labeled compound. 

1,1. f .2 h1temal Standard Onantitation aud Labde<l Compotw<l Recove!V' 

14. l .1. I Compnle 1be coucentrat ions in the e~tracl of l.i.Je nal i ve cowpounch ,,11J~r 
rhan tbose iu tbe Nalive ToxicSILOC srnndi1nl usiu~ the updated 
respon>e factors detemiinc•d from the• calibrarioo v .. 1ificAtioo dRtoi 
(Section 12 .. 1) aud of the labeled i11ternal ~1audards. of the labeled ele<iu 
up ~laudards. ;1ud of the loheled i.njectiou imemal srandaHls dece1wi11ed 
frow the i.uitial calibrntiou data (Section l 1.3) using. the following. 
eq11a1tou: 

Where: 
< .. , Tile coucentrntiou of the labeled coo1po1LUd 111 tbe c'.'(l'f"Ct . 
. i, and d ',= Tue areas of the printary and wconda1-y uJ/z's for 11.tc

PCB . 
.-J;'" and_..,:.,~ TI1e areas of tile pnwary aud '0c.indary LU,-\ l~•r the 

iuternal standar<l. 
C., - 'IJ:1e concentration of the iiltenwl s1aocford (Table Jl 
RF,., ~ C1kulate<l 1uem1 relative re~ponse foct·or for the unrive 

compo1u1d relMive to the appropriAte iotemal >taudard. 

14.1.2.~ Usm)! the conceutmtion in the extract delcnnined above. coutpute th~ 
p.:rceul rt'covery of the L;1bele<l Toxic~/LOCwi.udow-deGniug PCB~ 

a11d the Labeled cl~an up staudard PCBs using the followi.ug. eqna liou. 

14. I .3 The coucentratioo of A uative PCB i.u tbe sample is computed n~in~ rbe 
eooceutr:itiou of 11.t~ tnwpouud iu the cxll'aCl au<l the 11·eig.btlwl11we of lhe 
srunple. ~~ followo; : 

(C ;. J" ) 
Couce11tratio11 - · "'. .., 

Where: 

\I/\' 

C.,, - The coucentratiou of the compouud iu the extract. 
V., = The extrnct foinl volLUne. iu wL. 
11•v, = The sample dry weig.1.it (m kg) or voh1111<• (i.u L) 
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NOTE: The concentrat iou o f tl.ie cowpouud iu the sam ple shall b~ cxprt'S<;ed n; 
ug ... kg for solid samples and pg/I. for aqueons sauiples. 

14.1.4 If the SICP area al eilher qnautitatiou wh for any congener exceeds the 
cal ibrnlion rauge of the system. dilute The sample ex Traci by the l'ac!or neces>nry 
to bring The concen traliou within the calibratiou rauge. adjust !lie t· onc~nh·a tion of 
tbe l .abeled wjection ; tandard lo I OOpWJll. iu the ex1rnc1, mKI analy7e ~nl aliqnol 
or U1is diluted extract. ff the }'CRs cannot be measured re\i:1bly by isotope 
dilutiou. analyze a s111aller portiou of the aqueous or solid sample. All co1L1po1111ds 
exceediug. the upper cal ibration limit are flag:ged witlJ au [ (hig. :\ltemative 
options are lo rednce Ille sa1up le size or split a po11ior1 of lh<? exrrnct prior to cleau 
np. 

14.1.4.1 To prepare a dil11iio11. me the origi11al aua lysis data ro qu~nrify tbe 
labeled staudard recoverit». Th~se original label~d struidard reco\'eries 
will be applied to the dilutiou, so 1bat the ottly variable w rue dilution i~ 
1he acnial concentrntions of PCFls. Di lute the origmal cxtrnct (note that 
no :1dd itional clean up lti ueces~ary) witb the dilu1iou factor tunes tile 
usna l quau tity o f internal standards. Reaualyze the dilured satupk usiug 
tbe labeled standard recoveries calculared from !be initial mmlysis to 
coirect the diluted resnlb for losses dming tbe ori~iu~l ext.ac tion and 
c leau up. Calc ulate the <'esnlts as ill Section J4.1, 111u!1i1'!yi1\g tbt> fina l 
PCB couceutratious liy the dilution factor. 

14.1.5 Tue 101al conce111rn1iou for each homologous series of PC'Bs is calcula ted by 
su1wuiug 111> tbe co11ce11trntion' of all positively identified coinponuch of eacb 
honiolog.ous serie,. Ahn. if reques~d, 101al PCBs UHIY be repor1cd by 'uumtiu!l 
all con~eners ideutitie<I al all kvcls of chlorurntiou. 

1-1. l.6 Sample Specific Estimated Detection Limir - Tue sal.llple specific e$timated 
detection li mit (EDL) is tl.tc \'ouceu tratiou of a given auaJyre required 10 produce a 
signal witll a peak height of at teasr 2.5 tiu1es tile backgro11 nc1 noise leve l. An EDL 
is calculnted for each PCB congener 1ha1 is not idenciued. Two 111e1bods or 
~akula1 iou cau be used. as follow~. depe11diug on the rype of response produc~d 
du1 iug the nualysis of a parlicufar salllple. 

P.1.6.J For sample~ giviug a rc~vo1rn~ for both qnanti1a1iou ious 1hat are Je% 
tbau 2.5 tiu1es the background noise level. use tlle expression for EDL 
below. Tlte b~ckg.rouud level is delenniuec1 by 1ueasurinl!- the raugc nf 
the uoise (peak to peak) for the two quautit~tiou ions of a pnrtirnlnr 
PCB compound witlliu an IJomolog.ous serie'. in the window of tlle 
SICP trace cotTespondiug. to tbe elution of the labeled standard ( if Ille 
coug.euer possesses a labeled standard) or iu tbe window of the SIC'P 
where tlle congener is expected to elu1e by cowµarisou with the routi.t1~ 

calibration c1ara (for 1hose cougeners 11.iat do uor !Jave a (' l 3-labe led 
staudard). wultiplyiug 1hat noise beig.bt by 2.S. a11d rclaling !be ptoduct 
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to an estiJllated couceutrnt iou that would produce rllat peak heig.l.1t. 1·,e 
tile forumln: 

l:.'DL::. 2.5,, H., x Q1, 

H. ·RF . ,. 

where: 
tDl -. fari..111a1ed <letection limit for homologous PCB$. 
H,. = Smn of the height of we noi>e level for ench qun 11til~tiou ion fo1 

the un.la bclcd PCB~. 
Q1, = Q11aurity. iu pg, of the labeled stauda.rd. 
H1.. · Stun oftltc hcighr of r.lte sigual le vel for ench qnantitntion io11 f,,r 

the labeled standard. 

Rf;, = Calcu lated 1ueau re lative response fo ctor fo r rl.Je compor111d. 

l4 . l.6.2 For cou1po1u1<ls characterized by the response of a sigrrnl lrn vi n.t'.! th~ 

same cetenr ion rime as a PCB. lln viug a SIN iu excess of15. an<l doe~ 
not 1Ueet any of the other qualitative ideuriticarion cri teria. calculare tl1e 
"Estimated Maxim1uu Possible Concentration" (EMPCI. w1tl.J tbe 
exception rllat the variable A represeuts the sr uu of tJ1e area under the 
sruallcr pcllk and of the other peak area calculared 11si11g the the<>retical 
chloriue isotope ratio. 

·'"'\ . - · :: 'r 
..>12 

i. 

Where: 

(i, < i,) 

.-J 1 - Arca of the first iou used for quantita hou. 
A: = A.rea of tlte second iou nsed for quaorit~rion. 

;, = Calculated ion at11111dance tatio for ti.le cowpouud. 
;, - Theoretical ion abundance ratio for the co01po11nd. 

If i, ,, ;, t lien ttSt" rl: and adjust the value for A 1 H ;, ·' i. then use .-11 and 
adjust rbe value foi: A1. Use tbe second and rlJ.ir<l e<Jttations for this 
adj ust11ient. 

l 4 . l. 7 Tile relative percent differeuce (RPD) of any dttp licare samplt> resulrs are 
calculated as follows: 

Is· - " I RPD = · t '? xl OO 
(s, +S~ )/ 2 
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14.1.S The ".3.7 .8· TCDD loxicity equivalents (TEQ/TEF) of PCBs preseu1 in 1he s~1J1ple 
are calcu!Med, if reques1ed by the dala nser. according ro the we1 hod 
re<:onuucncled b)' the ChlorinMed Diox i.u$ Work!!roup (CDWG) of 1he EPA aud 
the Ceu1er for Disease Couu·ol (CDC} Thi~ metbod assip:us a 2.3. 7.8· TCDD 
loxicity equivaleucy factor lTEF) lo each of tlie coplaum PCBs. Tue 2.3.7.S· 
TCDD eq11iva.leut of the PC'.Bs pre$eut iu rhe smuple is ciilculated by snlllJJiing rhe 
TEF times tlieir concenholion for eacli of the co111pow1d., or p:roups of 
compo11uds. Tue above procedure for calcnlatiug. tbe 2.3. 7,8· TCO.D toxicity 
eqnivaleuts i~ 1101 claimed by 1he CDWG to be based on a lhorouglily established 
scieutific fom1datio11 . The proced1u·e. rnther. repre>en1s a "couseusus 
recouuneudntiou Oil science policy." Sint·e 1ilc proced1u-e may be clrnuf!<id in tl.tc 
furure. repo1ting requireLJ1enls for PCB da1a would slill inc lude 1he reportiug 1Jf 

Ill<.> iiua l)1e coucentrnrions of rhe PCB congenern. 

J.I. Z Oata r eview 

1<1 .2.J If is the analyst's responsibili ty to review a11H ly1ic•il da la ro ensure I.Im! all qualory 
tontrol requ irewenl~ have been mel. 

I :J .2 .'.) Refe1· lo 11.le SOP for HRlvfS Data R<>,-i!'11' a11d Repo1·ti11g. HMS-DA J:.J.R.EI '. for 
general ius1111c1ious for data review. 

H.3 Resuhs :ire reported based ou tile SOP for Sig,11{(irm11 Fig1ll'es .. ..fD1lf-SJGF!G. 

\~.~ Resulrs for a PCB iu a :,ample that has been diluted are repo11ed at tbe least di I me level at 
wliich rl1e area nr the quauti1atio1111i!1. is wirhin the calibration r:uu1e. Results for a PCB 
iu a dilution above IJie reported level do 1101 ueed to be processed and reviewed. 

1.J.5 for a PCB lrnviug a labeled au;llo11. report re>ulrs 111 rbe least dilute level M which the 
arN1 al lbe qua111i1ari011 ui/z. is within the calihrarion <auge aud rlie labeled compo111lll 
recove1y is w11hi 11 the nonua l rnu11e for rhe uietbod. 

1.J.6 Perform 111a111rnl i11tegra1ions of peak areas wl1en iJJ1e.1ferences prec lude co1uµ11rerized 
calculalious. The ana lrst must use their professional jud!lfileut ro detem1iue where the 
signal baseline is located aud detertniuc the shape of !lie peak robe i.111eg.rated. Usi.u!< 11.ie 
tools in OpnsQnau. tile peflk wn>1 he wauually i.utegrated to represeul a strn.ip.ht baseline 
equ ivalent to tbe noise. roll ow the SOP for Mr111ua/ /111egrmio11 of C/lronlflrogr(lphir 
Penis . . -W;\;J.fNT. 

IS. !\H•:THOD PERFOR'l\.-1AKCE 

1 ~.1 Method perforo1auce infonnaliou cau be found iu :Vleiliod l 668A. Section'.! 1.0. 
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15.2 Method perforurnnce is wou.iTored n>ing a sawple specilic EDI. calC11lation. <1' ,!iowu 

above. Method re porti.llg. limirs (MR.Ls) are as defwed w tile reference method 
(Est i.wate<l Minii11uu1 Levels. or EMLs. THbl.: '.2). 1'·1Rl.s liav.- no co1l'elatiou ro the EDL. 

1:u Limits of Detection (LOD) aud Li.wits ofQuantitation (I.OQ) are i!enera ted and verifi.?d 
according. to the requireweurs i.u the Depanmeur of Defense Quality Systems lV!anna I 
{Refereuce 19.2). 

16. POLLt:TI0?-1 PRF~\' E~TION AND WASTE MANAGEME!"T 

IT is the laboraTorv's prnctice TO ruiu.imize the alllonnr of solveuTs. acids <\nd re~geut used t(> 
petform this method wherever feasible. Srancfards ~re prepaxed w volnmes cousisreut witb 
Lll~Tbodology ~ud only Hie aruouuT ueeded for mnTine laboratory use is kept ou sile. Tue Threat 
from solvent and reag.euts used in tliis method can be ll.linillli.<ed when recycled or dispo~ccl of 
pwperly. All disposable glasswa re sbould he recycled as per the laboratory procedures. rl1e 
loborarory will cowply with all Federal. State aud local rell-u\arious g.overuiug waste 
urnnagement. pa1ticularly the l.Jazarclous waste icleotificatiou rnles aud laud dispo, ;1] restrictiom 
a> spo?cified iu the CAS EH&S MmmHI. Also. see the SOP for WnslP Disposal. Silf0-
11'.~STDJSP. 

J 7. CORRECTIVE ACTIONS FOR Ol'T-OF-C-ONTROL DA TA 

Coirective act iou weasures applicable 10 specific aHa lysis steps are discussed io tue appl icilble 
sect ion oftlus SOP. Also. refer 10 rhe SOP for Corrective A('(i011, ADM-C-1, for correct 
procedures for ideutifyiug and documcJl ting. such data. Proced1lres for applyi ng dat:·t qualifiers 
me described iu lhe SOP for HRAJS Dnta Revi<'1>' nud Repon ing. See Table 10 for exau1ple 
coffective actions and required docutuentatiOH. 

17.1 Problews ~ssociated ~~rb low stancfar<l recoverie> are usually attributed to one of The 
foll ow111g: 

17. l . I Extremely low recoveries of labeled ~taudarcls (for sao1pJes where the de<w up 
standard recoveries ru·e nonnal) indicate tlwT extracTiou is inefficient. The came 
may also be anrihured to ll.1atri)( effect. 

17. l. '.2 Low recovene, ofbotli labeled $laUdMds and cleaJJ up swudards indicate that 
losses are taking place during the cle~n np process. Snch losses may be dne 10 

r uefficieut final u·.,usfor or ruay be taking place dttriJJg d eau up. Cour:unin:mts in 
tlie sl\lllple extract may iriteract witll the siuca gel a!ld alter lue reteutiou ti.me> of 
coug.eoers 0 11 the column. 

17. 1.3 If auy of the staudar<ls ~re completely absent from the selected iou µrofrle. ti.le 
possibil ity should be considered tlrn t addition of tbat srandard to the ~amplt> or 
exrracr has not Tak.en pl3ce. I f this is the ca;e. The sawple musr be re-exrrncted . 
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17. 1.4 Ir lhe chromarographic peak area for a slandard is approxim a1ely twice 1lie 
a1llK' ipated area, the possibility s lJould IJe cousider~d thal lwo a)i<JUOIS of 11Jat 
standard !Jave beeu added to lhe sa.Ulple or cx h·acr. 

J 7.2 Low seusi 1ivi1y (poor sig:ual-to-uoise rntio) Uiay be allrib111ed 10 a mtnJber o f causes. 

17.?. . I A leaking sep1tun 11Lig.h1 result iu losses of sau1p!e d11ru1~ w,iec1ion. Anot.her 
~ousequen,·e of a leakin.~ sept11LU (or any leak in the ivlel sy$tew of tbe gas 
chrnmmogrnph) i:; r"duced t1ow of c~nit·r gas. rcsulli11g in increased re1eutio.11 
tw1es. 

l 7.2. 2 Accuumlal.iou of particles of septum or ferrule ma1erial iu 1ue i.ujec1iou port can 
lead to ~dsorptive losses. Slliilfar losses are enrnm1tcred when tl1e i10ect ion pC>rl 
o r the injcc1iou port liner are cou1aruina1ed by the residues of 'dirty ' samp le$. 

17.?..3 A deg rnded collUUJl can cause peak distorlion. and may also lead lo adso;pt ive 
losses . .Excessive bleed of slatiouary pliase frow tlie colw1u1 uiay result u1 h1gl.i 
background levels aucl, couseqnently, elevated noise levels (tli11s decreasiog Ille 
s1gua l-to-11oise rn1io). Tbe problem is cou11J1ou ly restricted to 1he tirs1 few 
ccnlimeters oftl1e column. and can be corrected by Clltting off 10 to 20cm of the 
co)n!llu. 

17 ~ 4 lligh lmd:gro1uid levels can also be Hitnbuted to bleed from an i.twpproprwre 
sepmu.1. 

17.2.5 Re-tuning of the urns~ spectrou1eler might improve tl1c s<>nsiti vity. o r the proble111 
may be due to a com a.mioa1ed ion ~ource. It~ ,,ver a period of 1iwe. contimrnl 
increas<>s iu the electron urnll iplier voli~J1.e are necdcJ 10 obrniu adequMe 
sensitivity. the11 1l!e pho10 mu ltiplier 111ay have 10 be replaceci . 

17.3 Con1ami11a ti0u proble1ns. if lhey arise, shonld l.>e investigaled systematically. 

17 .. 1. l Co11ta2ui.uated cueruicals shonld be rlisc.1rded. If one or more additioual coutniners 
of the saoie lot uuwber m·e preseul iu 1he laborntoiy. lue additiona l qunntily 0f 
c l.ieu:Lital sbould be evaluated for contmuination prior to use. 

17.3.2 Contawiuated glassware should be di~cardcd. 

l 7.3.J .Each $tep of tlJe preparnr.iou and aoal:ytical pr~xedure 11111st be iso lated to 
deterw.i.He the particular step. reagent, cl1t'111icaL or piece of equipll1ent that may 
be conrrib11 tiug lbe couf<11J1 iua1ion. Once ii Lias beeu iso la1ed. corrective action 
rul'.'asures w nsl be pnt in place to rewove Ille c0nt~mi.11a 1iou and pi:evem 11s 
reocc 1u1·eoce. 

17.4 Problems 1lrn t require con·ect ive nction are 10 be docnmeuted by tile aualyst. 
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!8. CO,';Tl~GEl\CIES FOR H~l'\Dl,.11\"G QU1'-0F-CO_'\IJK0l. OR tfl\'ACCEPTAllLE 
DA'l'A 

$ee Secri oit 17. 

19. RJ::fERf.~CES 

1.9. I ~ 'Vlerhod (:66S Re\'1~1011 A: Cblori1Jal<.'d Hiph<'nyl Cong~n~rs i11 \\'Mer. S oil . Sedw1en t. 
Bi<•;;olidsi and 'f is·s11t- hy tlRGC' '1 !RJ'vJS." USEPA 821-R-00-02. December 1999. 

19.Z DoD Quafil}' .~1 '.He111s Mw1//al. fi.u~I Version 4. i 
19 . .l 2003 NELAC Quality Sy$f<'111s S1Md~r<l 

20. TRAI~Il\'<:: PLA'.\' 

20.l Rt!li:r to rhe80P for 00('n111e11101ion of Trrri11i11g. A])J1-TRANDOC Tile SOI' descnb~s 
!Lit' trniuiu,? 011tl\11e ;~11d necess~ry ~lo,·111J1eurn1ion (fi~me' 6). 

20.2 R<'view tb~ SOP t\u<i j)\1{)J1shed llletllod. Aho rt>vie\v safoty fDroce<lw·e$. m1y JJJ$t.mc1reJJt 
t'el~ted lll<n.,Hah. aud nil rei~tecl SOP~. 

211.J F.ollowiug: these l't>Views observe tfl~ :proee<'l11re 11s f!<'vformC'd by ~ 11·c:qJ~ric11eC'd mrnl )°'' "t 
~ 111i11imuw of tlll:ee times. 

20A Ouct' the a11alys1 and h·ai11er ara co1\1fm1•1'lle will'l the JJCOCedure, the "11i~ lyst n111st 
perfonu tbe SOP wi1h s11pervisio11 for oil ~xtendt>rl pt>riocl of timt>. DurinF- tliis pt}ri111l. !ht> 
m1;i lyst is <'Xp~cte<l r'' lrn11sil1rn1 frolUJ'I role of~ssi~tlllg to pedororiup; rhe prnc~dnre will1 
mlllilllal ,1versighl frow au e"-µerieucerl mmlysl'. 

10.5 iod<'pe11c!C'ntly pc1tonn the SOP and compl<'le .ari Initial De111011str.1rio11 of r~pahct1lie$. 

Tl.tis shtdy C<itt be bnsed on either 11 hliud l'~rfonnru1ce f::vahu1tlon :;aurple or fo,\u 
co11sec111 iv~ LC'S sall1>1le~. Doc1\J.lleut these sh1dies, 

ZJ . :\'IETJi01) ;\ IODIF1CAT10 N'S 

Tile follow iug-w<i<!i(1caho11s lrnve b·een wade to tbe p\11.Jh~he<l mt>lb oct (rieletenc•«(! 
·parentho.tl~a)Jy). Tlles(? 1noctlftqtio1ls offe.r equi"·~l<'r1t p.crfonpancc 'fl/ ~ rC'dt1c~d •:osl 

1 1. l MQctif1~ rioo of ;~paf~ tory fiillJlel ~~n.,1cllo11 by reploci11g. with ~'> gal. ~xtrart iou jars 
S·o]vC'11t vojnrnr a11d tornl 1111111bcr ol' rinses- has bcC'n re<l11ced frorn t SO'wL and JI.Ire~ 
.l'IJlses lo t 50ni1Hncl2 rinses ('Reft>reuce 19.1 Sectit>u !2.'.l.2). 

21.2 No TSSforaqucous.smnplC's (Ref 19. I Sec· 11.21, 
21.3 Adilirion of ASE ex1racrio11 techulq11e foe solid s~mple$ lRef 19.1 Sec 12..1) . 
2 L-1 Soxhlel extraction also pcrfon11t>d for ~olicl sawples· (11<11 SDS). S~wple is 1t1ixed 

i1deq11ately witlt socln1u1 sulfate lo unprove ei;tr~cr,011 efficiency (Ref I 9.. l. ~; ,..t. I l, 3j , 
.?.15 No p~1ticl>< size e.5ti111alio11 is pcrfpnnC'd (R<'f 19. l St>c- 12. 3 ). 
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21.6 A kiln i;, !JOI eu1ployed by CAS.'Houston for all retisable ~lax~wat~ d e:uun,'" (Ro:l' 19.l 
SC'c >l .2) . 

21.7 $ilic11· g,d acrivaled at ~120«- '.\TQ.GPC_ c11rbo11. lIPLC or mtthiopofteuk ol~au t•ps a1 e 
perfonnecL C'ohuun p~ckia.Q J,>(ocednr~ 11> sh~htl y diffcrem (no neu1ral !!d ben,vecn 
IQvsr~l. S ilie1t g:e t elnt10u is !'.!f~<Her tli;w 25tJJ.L rRer 19.1 Sec 1.1.). 

21.8 S\tllhri.: ~cid.aud >0diuw llydrnx1cle back <Xl1 ac11ou vohw1c" Me 1ecl1K'etl (Ref llJ. L " co 
I ~ .5i. "$gdnu;i1 l1y,~rnxide b~cJ: exu:actio11 aw\ t)Q(isjj dea.1n1ps axe. op1iot1~!(R~f HI ! 
s~(~ ! 2.5 an<i r:> I. 

21.9 Staudartl pr\lrer!iu:<I is h1 bring fln!lf vultnIJL \ll'<:,'>.tr~ct~ to I OO~tl .. r~0·1e1· lha11 201JJ . \Rd 
l':l.l Sec 12. 7 7). 

2 I .10 All exmier, l!re sr<>red cold ~t 0·6>( iuste1td of ffozelJ (Ref 19.1 $ec S.~ . 2) . 
21.11 OpusQ11an i~ limited to fom· q113nti1ation reference' c01~1p.011nds. Therefore. a ll l'<>lll'<1Cl3;; 

n1e qu.;u11it~1cd ~~rniust 104L 11,IL l lSL. aild 1'23L Tbe purpose of{1uau)rtntw~ nc~ losl 

Q1ore !ll~u oue l~l:!e led st~ucbn; 'j~ 10 rectnco? tbe ~ffect <•f iulerfere11c~~ .qnmwl~tw~ 

ap.ai1L~C four. r~ther chan fiv.e. c.m1po1md:, >!111 h~~ '111 'GCJOivaJc,111 effect 1$.ef 19. I 1 al)k- :C). 

22. tNsnur:vlE~T SPEC'JFIC ADDENot:'\11 

~one. 

~3. CHA:"<GES FRO Yi PR£VIOC:S llEVISIOi"' 

!3.J S~ct.iutl .I. I Added EPA Me,lhud reforence 
23.2 Sec11011s J .7-8 Uf)da1erl. 
23.3 Scicciou ~ liµtlaktl. 
23..l ~1?etio11 (i.l. l l if)dated. 
235 S<-ec1011 7.3 New mid all following. sectiou, ;euwnlJereiJ. 
23.6 5.,.:011011 8.8' New and al! following •cc:1iou~ remunb;,red. 
23.1 .S<?c(ion 8.9 l1pdated fornmffle fhrnliC~ ~i1 uted1u·e. 

23.S Seccion .I 1.1.2 L:pt1a1ed. 
23.9 S.:c1ion J 1.1A5 Upcfatcd Jo i.o1clude com oir l:!l.au~ .i11~1rix. 
23.1.0 ~eccil1u I 1.2 UpdMeci. 
23. l l Sectif'n 11.3 t_;pd~tcn . 

23.12 Sec1io11 14.l .'1 Updated 
23.13 .Secliop L'i Updated. 
23 .14 Sec1top 19 !Jpd:1tet:t. 
23.15 Secriou 21 Up!foted. 
23_ 16 fable ~ l/pd<Hed tfuo1m~te) 

23. 17 l'abl~ 3 Upd~led . 

24·.l Tahle~ - Sec Appendix 1. 

!4.2 Figures- See· Appeu<li."- 2. 
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APPENDIX 1 

"IABLE l 

SOP Code: HMS-I 668A 
Revis ion: 4 
Version D~te : 08/J3/10 

NAMES, CONGENER NUMBERS, AND CAS REGISTRY NUMBERS FOR NATIVE AND 
LABl!:LF:D CHLORINATED BIPHENYL CONGENERS 

IUP1\C'" CAS rt~l<1t1· lFli' \(' l \,S rrgj~try 

c n ro11gC'l1tr1 nu1n.h~r nl.lr11bf11 l:lbfll<'d :snalog lJutalQ:? n11n1ht•r 

: -\ t.<J) I :)~hlil)-7 ··c _;:4.f""B' t r ~ t.,.{i:'. ' < I 

l.\i;<fl l .)Kl-II loll I 
~'rf' j ~~l~-:9 ~c -+.!.4v:..~R f <l >«>-.1- .. 

.!. .. ' -L d 1ri. ' 11 4 ~3()~9-\)~~ ·c..;-":.:--rtrt 'b ' 41 ~.~-.-:.':-st. -

:;.O~'fl s l•'.u}<-91-7 
_ ;·.1 wu 0 .:.:5'cf-J-!tl-6 

:..._n~--" 1 :;;::8.i-Sil-) 

::.-t·.rh•-a' ~ .;~~;;..n.1 

~'-.l)t"""i3 :) ~lj'~_;..39- 1 '1=~5:!ht ·a- "I. -°"'171.L!-~"'' • I 
~ .. 6-[11.~ le)[ :<>l~t .. 4~-11 

~ . .-.'-P•' ·a 11 ~'"-t;J.) 

q.J.1:- ·~ I ~ 1:Y7..J t;.: 7 

' J1-b i• .. ~ 11 ~1 .... 1.l, 1. " 

·~ .5-(11(~8 [~ .\.lXS-1-~ I ·~ 

4.·l' ·I hCC 1:-i )_)S{_Lo~~ ' 'f' ·i.•'-il1li<' m. :;)o<::t-. -, .. t , l . h 

:::
11.3 1 fC'B l6 :;8~-14-.78-9 

•. :' 4-fr<'B T1 )1()8'•-f.it;_; 

~.~' J. rrro !~ ]7(1$IO·t-~:! 

::~ 2·. 6.. T i'--:1\ ) Q ;;84-14- 73-~ 1 'C 1.-2.::·.11-T1<''\' 1' 1 :~J4.~ 1~ .~ :. : 

7 ::. »-:rrcl' :o ;R44~-.!~-7 

:,~·( j • ~h ti )'711;,.-IMI 

: J . .:.T1rtl .. l8•h$'4 ... ~5--8 -
!.l 5-fo- o :, s' 7 :»--44-ll 
;_ 1 8-Tr<'fJ l~ j.f.70; A"i.Q 

:.3'~.J- J'rC:.'~ ~ 5'il:!.-.37·3 

~ 1' ' -rrf'D ~(\ 18•it.1" >il-* 
2.3·.o. 11rn :1 JiH..l..l-7L~1 

-·'-'T. T ""F< • .!ii 101;:,37.;; '..? 4.4·--rnr..n 2.QL ~Ofl;'\t l-(('1 7 

!.-1 ' 1 rr n -.:9 I )Xc:~-t) J....! 

1.4 .... 'TtCB .30 '.15@1.!l!•b 
;_4'.5-T~'B 31 lfo(J(J',_in_.J 

1~·.t~-r1CU .. .. 3~JJ4-TI.R 

:'.S ~!1f_.R l J JK4-W.<!~·!' 

~',l.5-1''1:'8 34 3 7GSV-01i...-j 

'.~'-•-TrC8 ~~ ;:1r.so.~q"; 

3 .. Y.~ Tt1 "'U .l6 J~~J+~7.t• 

\,J ,.f.11{"6 n 18444-J')(\,<; lf'11- l -l • .:J'.(1 .... Ti1 _:o:t~J\i- 7'L 11 

;~1 .. .-~a 3~ 'l}'i'\.;....,j(.. f 

>.I > l 11..'D .w .ls+l+.!M· I 

' : · 1.3'-T t<n ~o ~844J-\H.~ 
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ll:l'A(. 
(;B r,<1ng•·.Jttr-1 nun1hu· 

.::: ~A. r .. ·ra ~i 

:~' ~-1o·-1 .. :~-0 ~2 

:'! .. ~· ) • .;. _,.~...-· i1 .:.13 
~.:-,.; fi l i:C'A ' .u 

:!,_--;: ~\,._.T\·C'A -I' 

~-- t.6'-11..•C,8 <lQ 
!: 4.-.t'-TcLR 17 
!...:·. ~1.$.rcra 48 

- -. J ~'-Tcl"ll '~ 
~· ..i 1c.."°"1 ~cn ) ( I 

... ~ • .4 l -T·~r·R 51 

~Z'.~ ;1-Tdti' \; 

::.~. '~"· r ~r.t1 53 
:.:-.<~ .u·.r i;t '.S ;4 
::._<. ~· ~·.nee " 
'.;!,' .l',·'l' t<~C[I 5 ij - ::. ;, 3·_;:; .. TerB ' 7 

' 
:..1.. 1· ~·-Tera 'S 
~ tl.t..1 ..::rB ';\)l 

~-,.~~·~rvr.ft <ill 
:.J,J ,S.lt.i~B I.J I 
~> ·T.~·1'<f'n G: 

2.3. ~ .s.- , ... -ca 6-.1 
., ~-_.:-·'' Tcf'B (,J 

::...) ~lft..1a ' I) 6~ 

:. .1.4 .. 1·:r..:ca> (.~ 

~ ~· 4-'\ .T.,..-~ <fi 
~3 {fJ'..](.1 .. .!J ·>11 
" _ , "-~tr!l 6" 
:..v.4·. \4'~ra 70 
:: .\'~a· .U• i c<''M 71 
- ''. "..S'·TeCFS 12. 
.!.J .5·.(t.TcCB 7J 

' l .1',-5.t .. · 1 ~[• 1.1 

1.4. ~.G-1(!..°';f) 75 
: · 1 ~.:;, 1 e.:a 7(, 

3,3' 4.Ji' -T tf~lJ1•1 71 
J.J'.·~.~-l<.{18 18 
'r""·~ 5'-Tc.rn 79 
.t,~':".5'-Tef'"B RO 
J,4.J' .'~· I C!°.,\J' RI 
"' ~.z· . :..;:-~-'l\ $:'. 
~ -; .. , .. <;. ~?1 ~3 

~ 3.l".C1.'Pef"B li4 
!..)" ·; ~.4'.p,~ra 8< 
-:. ~' .3 ~.:\ •t~i..'!~'t:J Ro 

SOP Cl•de: HMS-J 66~-". 
R~visiou: 4 
Version D~le: OR!l 3: I 0 

TABLE l (conr.) 

(',.\S rtP:isrry l tlT'AC ( ;:\:S rC'gi~try 

nwnbtr l.QbC'ltd nnn.161:( t.11.1:. .. log pUlll~r 

5~.J-if:-~ 

3M~J-:i~'.' 

11H6°"-41>.X 
J l Jl~.i. 3-9-~ 

lOJln-4~· 7 

41~&-l-47-;j 

~J?- 7'>-k 
Jr~:l-•17-\> 

41 4f->-"1t•.K 
.. ;.: 79(.-.Ji) -11 

fil;1 11.l-IJ.J-7 

1-'d°'~l~1"9-l ,•r-· . :::· <-s-r"-<'P- ~ ~111(3, ; .~11 ; 

11 -164.<J -V 
l ~Q15S.11;;.. 5 ti:' . ::. ~· ( ,f.'. T r,,-.ff' 5-11 ~.}..i~~:-S'i · :i 

74'3~-~ :1-~ 

·H ·lo4·-H · ! 
70.:f:'<l ·l ;'i-& 
~ 1•<;4·"1~7 

7·1~71-3.J..(I 

:;.)0~, • ..jJ . f 
:;)~tl -.\.) . l) 

54:.~n. J;. 7 
14-1n. i4.7 
S.1f'<5'l · '8~~ 

·u~-s. 1 . <11.1 

3'.?:'~ll- 11.MI 

13}7j-'\J 4l 

n>l->~1 

olll!.~J-'4-l 

32.~9~· I 1-I 
.114i.~.4,,_ I 
41-'u~-4~~1 

1-t'i38<:J. ( 
1:C\f.().\13iU 

:t:!59lf. ) ~- ::: 

711.R•l· ~~-O 

}1S.<l&- l l-1 , .!.-... _.._-:;,\ .,1 ot-f=Cl 1 rn. I u_;~· .. t•.~1 . .;, 

7t•:,6.1-J9..I 
"l~6J-~S-6 
;1:x.1 -~-5 

~'1.6:.-~n.-i ' '1:~ 1 ~-'·..f,4' "-TaCI~ ~11 l!'J~~..:h,J -~-1- C'/ 

\ ! tA)3· ci:;_-l 

t101 ·1!> .. ~· '} 
\:ffC.0-ll'. ~ 

05' [i)-J5-: 

5~1t:2'·6'lo 1 
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Trl'AC 
( 'B \'Ongc-n tr' nun1b~r 

' 3'.~ ' Pi:--;>. ts7 
: .. : '..! •.i;..r,•11 88 
~. ::• .S>.; •)' -PCl.J~ ;1'9 

-·- l_.t '-Pd""'"F~ 011 

::..-:· .\-' G-f\of' 'O 91 
.::.::'.J.s- .;· .r~<u ~ 

:;!,:!·.1 ',b·f\l'~H 113 
:-:. "'.l 't;' f-.~~ 94 
:.-:-- • '{_1'.~Pt'--:-'"H q; 

~.: \ f'a,.1 :.["cc9 ~~6 

; ,; ~·.4. ~-F":"D 97 
., Z' :r J t ~P••--.ll ,,~ 

2.:-.-1.-r . :-.f-...;i..~u OIJ 

.: ; • • .:i • ..!· • .J·b~1..'H l .,1•J 

.:..:: ·.I, ' · "'~).cCb' I ,JJ 

:;,.~·' ~ . ;i. o,. J-\ '\'.;I• \<>2 

"' ::..' 4,"\;t).Ptt ... H ~OJ 
1:~· 4.tt.6'·J',•C'B IQ..I 

.::.J.,j'.4 4'-P,.:{·ft~ \r 10S 
:., ; .. , •• 1, ~-Pt'c·p 11'>6 
'.:,J ,}'.~. ~-J\o("fS 1117 
::. , l'.4 5'-1'\-<·n Jll~ 

~.l .. '' J,t.·P<f'B JIY,l 

• 1 l ',4 .fo-f'cl' l) 1111 
~ l ) '.5.)1·P1.<.1l 11 1 
z.:;J •_<.Jo..S'cr'B 11: 
:.3 ~· ..,..,(\. i\~al 11; 

~-~-4. ····~5-f\:C'B' ll4 
2.3.-t ~ .fiJ '~B 111' 
.?..,';_.,i ~.(\..l'l'C'R I I<• 
:.3.4'.5,6·l'«''U 1\1 

:: .. ~·· . .:i.-t' "-l~fl- • I i$ 
~.:f.-l . .J'.t..i-PeCH II S> 

.! .. } ,•J.::- ~s·-PcC"U J ~O 

::~· .4. "i '6-Pcf."'U IZI 
l ' '..3'.4. "- l?o\'B l "'~ 

:''. .~ ·L·l'.5 .. PeC ·£r I ::.J 
:.• ~.,.;,,,5'-T\t.i...-r; 1:4 
;: '#4.j./)'·~lf'"t1 1 ;.~ 

l.J 1~,.:.5-Pv(..':Jlr.- llO 
3~.Y ,.:. :.. ' ' 1 'd.'O 1 '.:7 

"'-:, ;,~· . .i. -1' ... nxr·s ; 1 ::~ 

: ,.!'_J,.\',( ,5 I!« tl 1:<) 
:.;·,:;.:r.4,5 ·lL'.L"S lJ\) 

:..:· ~-, . .JJ\,.lb.rB l id 
• ' I J ~.v'.JN 'll ~32 

SOP Code HMS-I G68A 
Revisiou- 4 

Versi ou Date'. 0811311 (I 
TABLE l (i:onq 

r .r\S r-rr;lstr)' J Lfl'AC {'AS '""~i_!ltr~ 
nun1btr Lftb•ltd •n• log On) IGg nuntbfr 

i"'.tl~fa.u~-8 

'S'~l "-~ 7-3 
13515-57-2 
,,., 0.~-07 .(I 

t'iS f94-0."-~ 

~~fir;;.61 -1 

'mS-50-1 
m1$-~S-O) 
J )I :ri\;. qQ..6 

13515.5. 1 .~1 

4l -4t.l-:i ! -I 
ac..;3.:::~1 

383Kl ~1()( .7 

3~85· li~- ! 

'7<i~•l-7i·1 
~ t:":.:: - '-"''-Prf1J• 11111 . 1 1~ 1 ' · .. "'-~ 

"-vro4.rir,...? 
(~11-1~-~f .) 

' I 
~(\.~58-16·8 I ' .:..:...Jl1.~ o·~J>ui-u 11 1-1] ~ , ... ~ )~, • .:\•i . . ~~ 

3259¥- 1 1~ · ·~- ·~·:!. t:t ..f, .. r-tiC'r·n· 111~)' ~Hl'i .1'-3-~'i2 I 
7041..J -69-Q 
1~:?c4 .. v'll-9 
/O.l6:-JI .3 

7H7:-'1'1"3 
m~11 .. 1;..Q 

J%35·32-0 "Co: ~.l'.!'S·flcCB ll I t ~\.l ll•-.:> -~ 

7447.'.!.~·J&.'> 
681~ l(>..;; 

7J4'1?-l7·Q lit;; .. -: ,3.-1,.f .5·P~·'-"l3 ll 4 I. _:.0:{:£1" "~".::: 

7J4~3ii- I 

182.' G.V).1 
61 l l><I· I 1.(1 

3 J '<\"Qt• Pf't..t I ,,~ ....... "' ,~ • .:i ~.r..,;.re(:o llS I. ]1141 Jl ~40-~ 

~65:\S. 17 -~ 
6~19-l- 1 2-7 

~65 <S 1 s.i;J 
76'S4:.1J?_. 

6)5H)·4·~~ ,.Ci ~ '1: ·l.-t ,'-P.:f"'B 12.; {, ~u~.,:..G "1i .t-.!• \ 

7•14~·l-7•1-J 
(4.!7':'>J~l ... ;: 

' 

5TJt>;..JS.~ .... ,.j.;r n.: ,,.11,1 1' .- 1 Zl'l. J'fl8U\ ;.#)~ ·\ 

3<>QJ<- l:;-1 
5S3S<>..r'-3 
55:1"- 1 ~ ~ 

5'~\l 

~119!1.7\"7 

J~Jll>Jt;.. l 
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wr~c 
C 13 c.on1ltnt r 1 nurubtr 

~-. ~ -· ".;;--H.~ P.3 
::: • i .. ·-li..rll f "\-i 
! : '.3 ; · <._tt .. li .'\(•£ . :' 
::.~ ·-' t' o .... fl~ClJ I .IQ 

~-" i ,.r, '"' -IT~("'ll f"\7 
7" ;:, l ~ • .i· • -iixC-Ji1 i :1R 

• 1•.r .•. ll'<("fl Jj~ 

:..;- 1-t..f,\l'.11 .(ti ! -ITT 
! 't ' '\ "'·lb:("B l•I 
.: : J ·· 5.n--Uy"""fi IC 
:..:· .. 3 . .:.5 ;j'. H:o~ t .:J'; 
~~-1 . .a_ ,... _.~ U\' ~ I ~• 

~· J.·i.6l•'•HxC'11 f -tj 

::..~ i -1 .~.5'-liX(''fl t -HS 

:..:· ; . .f.<.(>-lfaC'1i '"7 -- 1 I . ~.,, ·tl\;t 1.$ I lJ 
:_;• _; ,. 1. ~· 6.-H'<.ra l•;i 
2:: ; -1'.61\'- l-f'\C' R ) 'I»! 
_ :.· .',t\.:,'.i:.-Hxl B l ~I 

~ ::· .~ .:\.u,a Jt-..rB l '.': 
.... 1' ..: -1· ~-~-ttx<._~J ()j 

~. :: .-.: .. r.)' ~~it~r·tt 1 ~-1 

; ,: 4.4'.6,ii-ll"<CB I 55 
~ l~.J--' 4',4'..ll.xC'U' l X 1 

2.' .~ - -'l, 4" ~'-H:i{''lJ' 157 

.::.3.3 , .!, 1~ .. 6-· H~t~ l 'S 
• 1 , · .t..•S-lkl"a 1'9 
~.J .... l ',4.~./" .. J i.~La f t •lJ 

- .... ~ • . <',().11"'1! lt+1 
"' ;,~·-4·. 5,;;.· .. uxr-s 1<>2 
~' r .J "'J• Hxc·a •~l 
:_.:; v.~·. ~·.r,,__ft:x('Jl 1(..:1 

:. JJ'. ~.>·.(,., 1 r~o 16' 
.:.J.~1 . .i ...5.6--Uxt~.i l<~t · 

~J· . .i.4'_ " -5' -ti"tc:B-~ IL7 
~r . ..: .. r. ~· 6-1 lx•-'B I G~ 

J.3'.•.4'.5S -lhl'Ja'-• lo9 
.!,~ ' 3,.i.-4 4 ' ~.fint. .. !l' 1111 
z.z-~:.- 41JS•l f~ 171 

.!.!'.;:,_11_..a..5. ~-ffJ" fi ir-2 
!,.:' .3,3'A.5.G-l lpCB I T~ 
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TABLE3 

SOP Code HMS- I 668A 
Revision. 3 
Ver~iou D<1le: 0 l /11.' I 0 

CONCE~TRATIO~S OF \'ATIVE M-U LABELED CHLORINATED BIPHENYLS I~ SfOC'I~ 
SOLUTIONS, SPIKING SOLUTIONS, Al~D FINAL EXTRACTS 

Solution Couceutraliom 
CB Congener Slork Spiking Exlract 

(112/mL) (n~/mL) (Dl?./mL) 
:\'ative Toxirs!LOC 
I 20 5.0 :'O 
_, 20 5.0 50 
4 20 5.0 50 
15 '.W 5.0 50 
19 20 5.0 "0 
~..., 20 5.0 50 
54 20 5.0 50 
77 20 5.0 50 
81 20 5.0 50 
104 20 5.0 50 
105 20 5.0 50 
114 20 5.0 50 
1 LS 20 5.0 50 
123 20 5.0 50 
126 20 5.0 50 
155 20 5.0 50 
156 20 5.0 so 
I:;- 20 5.0 50 
167 JQ 5.0 50 
169 20 ).0 50 
188 J I) 5.0 50 
189 20 5.0 50 
20:? 20 5.0 50 
205 20 5.0 50 
206 20 5.0 50 
208 20 5.0 50 
209 20 5.0 50 
:\"atin ron2ener mix stork solutions 
MoC'B rhrn T rCB 2.5 
TeC'B tum HoCB 5.0 
OcCB thm DeCB 7.5 
La bf' led T 0IicSJLOC/window-dt>fm.i112 
lL 1.0 10.0 100 
3L L .0 10.0 100 
4L 1.0 10.0 100 
L5L 1.0 10 .0 100 
19L LO 10.0 100 

37L LO 10.0 100 
54L 1.0 10.0 100 
77L 1.0 10.0 100 
SIL 1.0 10.0 100 
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J04L 
105L 
114L 
lJSL 

"" .\ L. 
l26L 
l.''L 
1561-
J5"L 
16'L 
1691 
1gsl 
189L 
:?02L 
2(>51. 
206L 
208L 
209L 
Lftbeled Clrau l 'n 
~SL 

l i lt 
17SL 
l•br lr<l I oiertion In rer oa l 
9L 
52l 

I 10 1 [. 
138l 
J94L 
Dilute1l colllbiued 209 ron"tufr solutioo 
N~ll i vc cOu:!-:u;;r) 
MoCB thm TrCB 
T eCB 1h111 H DCB 
OcC'I:~ 11ln1 DeCB 
L:1b~lerl J ox k s ·Loe 'win<low-definiua 
Lal>ded Ue~u U u 
l.al>~!ed luiectiou Internal 

Scc;don s.;O 

' .stttion S.1 t; 
Secuon B, I :' 

· 1. S~Cl!Oll ~. J 9 
~ . s~..:1 \.011 ~. 1 s 
6. S!!c1ion S. I (l . 

TABLE 3 (cont.) 

LO 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
J.0 
1.0 
1.0 
1.0 
1.0 

1.0 
LO 
LO 

~ .o 

<. 0 
5.0 
.'. (/ 
'0 
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10.0 100 
JOO IC•O 
l 0.0 100 
JOO 100 
10.0 100 
10.0 lOO 
10.0 100 
10.0 100 
l0.0 100 
1().0 IC)I) 

10.0 100 
10.0 100 
10.0 IOO 
10.0 100 
10.0 100 
l0.0 100 
10.0 100 
[ 0 (J JOO 

10.0 JOO 
10.(/ 100 
10.0 100 

<.000 I !>O 
~000 100 
5000 I 00 
5000 lOO 
~ooo JOO 

Solution Conrentrnlion ( t11?.ir11L l 

<(/ 

JOO 
l'.'O 
100 
I 00 
JOO 

http:s~~.:1i.ou


SOP Code: [-JMS- l MSA 
Revisjou . . ~ 
V<!r,:.i0u Onte-. OJ! l I 10 

T:\.BLE -1 

0 -
10 
9 
6 
s 
14 
l I 
30 
27 
:.2 
3.J 
26 
31 
.-;J 

36 
38 
~ 5 

50 
45 
52 
cJ9 
75 
4J 
7.:? 
57 
63 
66 
79 

COMPOSlTlOi'\ OF IVDIVIDl.AI "~Tlv'I en CO?\GE:\ER SOLl'TIO'.\°S1 . . . - ... 
AccuSt~nrlnnl Catalon 'lllml>er 

M-1668.-\-1 M-166SA-2 \-1-J 668A-3 M-l668A-.t ' l-l 668A-'.' 
7S 16 J 7 117 13 86 15 I 
81 l ~' • J ) l l I 17 116 21 .' 

96 130 12 10711 OS 29 109/107 69 -l 
10~ 129 18 I J 8 20 I ~-1 H 15 
9~ 166 24 l 14 ~6 1 17 .42 1l·) 

88 1~9 23 150 65 140 64 I<-' 
89 16 7 28 145 :i9 146 70 '' .'--
CJ2 156 22 J3~ 40 14 J 102 5·1 
113 179 39 149 67 164 97 13 
8' _, J 76 '\' • .> 139 76 153 II :i .1.1 
l 19 J 78 51 132 f(O 182 12.1 N 
87 175 73 165 93 174 1.\4 5G 
85 183 48 168 84 173 13 l 77 
S1 177 62 J37 JOI 193 163 J 04 
120 171 71 160 111 180 9S 
124 172 68 128 125 
106 191 58 162 110 
122 170 6J 157 l.:?6 
J.05 J90 55 184 155 
127 20 1/200 60 186 L\$ 
152 204 94 187 16'1 
L\6 200/t 99 JOO 185 188 
1~8 198 91 18 I I S<J 
! 5J 196 l 2 l 192 .:?02 
1.:1~ 195 90 197 .:?05 
1,13 194 99 199/20 1 :?OS 
142 207 JOS.' 109 203 cO<i 
l.3~ 209 

Tota l NuUiber ofCoul!euers 
S3 54 29 l 5 I 28 

I. <: on~cHcr;i; pre..)~llt in c:tch ;;;1ar.dard solution :tr\! IV.red i:n e!ution O(der for ench I..;-\ el of chlo1 U\.l,t1011 Sec 1 i1bt~ ,; i••I' 
con..:~Hcr:1l i1.1u~ of couge11ers io ~lock solutions and Table 5 for concentr<ltion .... 111 ~~hbr~tion ~r;\Qd3rd~. 
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TABLES 

SOP Code: HMS-I 668A 
Revision: 3 
Version Date, OJ/J 1110 

CONCENTRATION OF CB CONGENERS IN CALIBRATION AND CALIBRATTON 
VERfFICATION STAil/DARDS 

SohHicin toncen1r:u iofl (ng/1nf) 

CS-0.2 I CS-l 
C\l ton.g tt'lt1' tl l f'AC ' (Hi SN\$)' CS-1 L 'i-l (VER) CS-I CS- 5 
N'n1fvf To~ics/U)C 

-:~·~ l {\' i l1 ' ,., <O d j li t '"'1)1 1(, 

f.'l\!f.t;B J ~~ i H 5 I ~· dill • 2\: il 1 \ 

:0,1'-f'M•B ~ ··- 1 :,1 5 •) 51/ ~HU ;a .. ~ .\ 

rl,4' -t1it:'"B 1;:, " ' ···- I o < ·~ '\1i l 4''" 1 111 . ,f 

: ._ '' ·r.< ·u lY ,,L~ I It 51 "< • • ""' - •t•• 
J_~,-:rrcB 3J (}.~ 10 ~it ) IJ ...jn l) jt Al 

: .?.t>:ff Tc.<'H. "·1 n 1 I It ',, <v '"'' :.1111 -~-~· -1.·~· f cf ·B 77 o.! t " ~IJ <11 4f it l :,tM•• 

J .J.J ' '-Tr•1"Fl ~I t_) 2- I " ·" {t 'o) -tt'11, ~IJi)\.T 

·1.~· .4.6,(,'- r"e<"~H "" II~ I " $•'I .;.i i I ~,., .'.!4JI 11"J 

' l 1' .4,•I'· f'lll' f\ 1 (1~ " ' t " 
s ,, <n ~('1 ~ ., .. 

: .. J .. 4 . .r_ ... J\~('-B 11 4 O! I II 5 (~ ,,, 4<~• ~Jiii} 

.? .. i · ..i 14'~S.P.,t ·n 1 1 ~ o: I " 
<, ~ V.1 4 JJ,") J:• 1111 t 

:! .J . ..1...i1• ;.1\~:t·t.~ IZJ n.:. 1 " 
} II -; .. -4$1:1 ~)f lfl 

J.3'.-l . .J',S-.J~t..:B I ~(, l1.:. I ll ~ (1 ~o -lu f1 _f11\( I 

.. --:.1 4
1
..r,f. .tr-llx( ·H l ~' " " I " "' <•I .&(11 ) :i\1 10 

::., '11 • .."J •• ;·.~H l(f·n l .\r. 11 . • l I '' H • Sn ""'''0 11)(111 - -, • \•.~.~· '' ·ll~t 'll 15? 0.2 I <4 51 0 '') ~'~I ..!(l\/ll 

!. 1" -1, .• J ·s \ 1-1 lx~-H t67 n z. I !I <, 0 '<) .&fil l :,_., h I 

3. Y,J .4 ." "'Tl 1~<·a '"" n: I<• :,)\I 50 4rtu ~l)HU -.!.ZS.3.·l'.5.e..•.6".1Jf!4 ·..13 lh'f. ti :; I fl '5 1.1 "-t1 J\,!(J ~l~ i\..I 

1.J il-' :. r " ~··HrfiJ I :\\> l•: ! II ~r ''1 .JJ "' 
:.t• 1(1 

~ "!, } '' < ,. .f•toh .. ('\;("'{~ :a: H~ t IJ HJ 5\.l J(~I 3t"lfl 

2.,.;.J' ~J .. J'.5. :'i ( .... ()f.f·t~ ~\ " - 1 (• 'Sn if) 4 111) .. 1u 
! ... , ~ ·1· ~.-l',.:i 'i'".&..~1·'1t 21 16 0 ! 1 ll ~11 ii• 4t)lj ~uun 

~. :'.''.; v l' ~ q n 6'-Xrt;:r "318' Ol i.U :5 ti 5() _.11)11 ~n1 I() 

c ~cu 2f"J n ::! I <J ~ () :'O J l }() .:1l! IO 

T ... lw h d T"·"h:~l .()(~ f\'l·(ndo\'~"finlnK. 
',- :.~ • .,, :B I L llJO '"" l•JU II >() lC\(J fl,, 

' ( ' 1 ... ·l·l\'lrJCU l!_. 11)0 l lY,• 1•10 1(>) 11,\·, ft JI I 

<· .:~-n.rn -'l Ji,IU l f(I J l~l l<>.1 fl lJ ,, .... 
'(' .--t .:' .. , .) l (. ?\ ! ..... l r,:) 11-t '"' I l ,tj 1•1' ! \ ll(l 

" C' . ·::.2· •. :; -lf'\ •ti l ~)L lw JI() , 11(1 !IA1 t ~ .... , ! 1;..1 

.. . ~ 4 r T,.rB HL Jiii.) !ta, }!fl If() ff'I, ' •"l 

"l .. • ~.2.' •,.- .. fcr"l f ~l JI•) I tJ t 1 f{t ll'J ir·· lr.:.• 

z·c :.-·:r,3'.4,..o -Tc.\"B rn . ""') l t<I 11.>:l t\).) h 1., ... • ) I 
:or-.-- 1.-4. l'l' " -T¢' "'R . •u. Hn ,,., 1'" ,,_.1 JilJ II" 

, - :..::.· 4A•· ·l"''ll IO~l. 1l11) ll•1 l tAJ 1f¥1 ll'U ti\, .__ __ 
t:"'-_ .. ~ • .1. \' ,,.i,4' -f"cl,. 1o<r . I <IO 11 .... ) I ~! lfA) I ()u ,, 
l:" -· ~.3,-.1 • ..;'" l -t'r\..'"U 11- l '""' I"' J•Vl 100 11· I · 1-.1 

\ i:·'..!. 1' .Cl.-i .~-r~Cf.! 1 l ~ t. l<•) Hl'l t!),I lfi") t 1 \ I} ~t(I 

~ 'f.\:-2' .3 . ..i • .t .5-PtCB I :!3"t I I,:) 1111 In<> ICJO tt •IJ . ,, 
··, :-•. ~3-J' ... 4-~ <-iw.C'l~ • ~61 IQO ICl<l 1'~1 J[j() iiJ> j ! i • ... :i 
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CB con:g(l·1u•r lOf'AC' 
"t' 1.::-:: .. ~·.4 . ..:',fii>'-f l.-s( 'B 155(.. 

~1<' ... 1.331 •l • .-r.5·I"[x<"'B 1501. 

i tp i -1 .. ~.3f. ~ .... ~: .~·- rc~( ~13 I H L 
·~c 1. -: .3' 4. ~1 .S~-" .. -H~01.'{ 1(171. 
"r ., •. ~ .3' 4 •.. r~~ -s -flx<~J~ l6V.I 

~ =f' 1;o·2. ~· ,.). 4' '"'.Q.6'-1 lpf .. 1~ Jl{g[. 

~· < \r:.3,3~,4>'·:· ;,; JfJ.,(13 lo:.>r 
lC; r" l.~"..3.,3'_5 .,~'>.6,6~ -0.c<~L\ :_oJL 

1"u-2 '3 .31 -1.4.5 <-·.•~r.).:~ ~O~L .. - .::_]' ... 3.3' .·-k 4' .5.5' ,t:: ... Nt<'B )ll·J.. 

~~- - :.::-. ~.3'.4' .5" 15' .,6 ,6'~~-- 1:-t ~{1.SL 

"C ... ,J.:>ot"L~ 2t}9L 

l11bd•d °'"'"""'' 
111' ' ,..~ 4.·1'-1' I CTI :'SL 

\ tl~ ... -: -.J . .-~'.~"'- Pol~1 11 lL 
.. c. !,.<!. -:·· .J.3'.$ .. '1 .t,...J fpCO l?<cL 

l.~b.-kd iroj•·tlion lnltr·nlll 
, .. , . - .;.5.-t>:<'fl "L 

I ~C' .. :-::.~· .J.~' ··T\!("'p. l Z1 
11r1 --=-.~· 4'.~ ·;'.-J\j\13 }II ) l 

·•,-1;-!.~-· 1' .4 . i.r.5' -1-£"/"J..~ LISI. 

; :c- _ :--:!. J' , ·~.::l',.•tJ' ~~·-Ck:C'B ) <)~] 

I. Sufli)\ ''L ·· illdicatei labeled cxunpo\Jnd. 

TABLE 5 (cont.) 

SOP Code HMS-166SA 
Revi:~Jou: 3 
h~rsion Dare: 0!i11/J 0 

I Solution concrntT al ion (ng,(01 l ,) 
CS-0.2 CS-3 

(}{i .~eJlsf CS-l C:S-2 (VER) f'S-~ cs.:; 
IOI) I (Jl) t (J(, l~J(J ~nl) 100 
IUU \ l)f) 11 ~' Hlll l•X' i(lfl 

IM 1!11 1 \ ,),l'i '11\,1 l ,, \ ( 11 ) 

J ()(l ) (J<J 1u11 llJll I "· \ 0(1 

l i)(J lOO )f111 J\H'I ll>li t 11\ ) 

l (lff I di) lDO I ( J<I I· 111 jj 11) 

[\WI l1 1v l!)il l \l(r I<~ r ) \I\} 

JOO 11) 1) JOO HIO lf.Jll 1()(1 

H~ • 1')1) )Ill) ! 11\l P"• \ 0(> 

lW l b•} \ •)I / l(J(I lv ll t\l(J 

)(1(1 lJ)rl 100 t' l)l.I Hf<) ll)l'I 

] ( l(I !tit) [l.ll) I llCl )11(1 l 1•d 

)(ltf l llil l (\o) 11111 \ 110 lJ. 11:) 

lfW I I()() 1(111 )I /U i"' trJ1,1 

H.~) t IJl,il ,,.,,) i<ltJ )(!(: t lJ•.1 

J .... ill IOI) ,,., 1(\11 111 .. 1 ~ I Ii 1 

JO(l '°'' 1 ( U) H!ll ~ 110 \ IJV 

] /'Ill 11.J(i ((II I JI '!1 I 1r111 : 111f) 

.,,~, \(lli l (llj I tj(I I f\11 )llf.l 

Jflll l ! BO I \t•I) I oo iO't i \ ~)I I 

1. Acldi.1iu1l<'I conc-enrr01tlon. IL')ed fol .c~librntioa of high scnsili' ·i1y HRGC''1-ll:Uvrs i:.y$rtJllSc (no1 u~~d by 
C AS.-'Hull~ton). 

-
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TA.BLE 6 

SOP Code: HMS-1668A 
Revisiou: 3 
Version Date: Oii l 1110 

QC' ACCEPTA .. "iCE CRITERIA fOH CHLOHI'.':A TED BlPI-IE:'\YLS Ji\ v~:R, IPR. OPR, A:\D 
S~MPLES 1 .. 

IPR L:.l>tltd .:<HDJ)OtlO{l 
c~n.1gt'tn·~· TPH ronr 1·eco,·e1:· In 

Cougtuft' uuwbtr· (ugflnl)} ,.f.n• (°-'O) RSJ) (%) X (l'>,·oj OPJl{%) 
~•unples (~<1) -· 

!-tvloCB I 50 7\l-130 •0 00-HO 50· 1."1) 

4·MoCS 3 50 70-1 JO 40 60-140 ~0-1 '0 

I !.~·.pies " '0 70-130 •O 60-110 ~O·l~O 

• .4'-o;cs !5 50 "0-130 •o 60-140 50-150 

:.:·6-T1(·a 151 5Q 7C· l l 0 40 6C- l~O ~IJ-1 (() 

J .j.•'-T•<:B 37 ~o 70-! .\0 40 GD- t~:) 50-JSO 

~.~'6 .6' T ..-CB s.1 <O 70-130 .10 60·1·10 <;;Q.J "0 

.'.3°.4.~'-TeCB ;; :\0 70-1.10 ·l·j 60·140 ;1=;). J 50 

.l.jJ.; .TeCB SJ so 70- I JQ 40 60-140 ~0-)~0 

:!,:!'.·.!.6.6'-PcCB 10'1 ~o 70-I JO ,,o 60-1·1(1 ~0-1 '0 

~.l..l'A.j'-P<C B J O~ 50 70- 130 40 6(1 .. J~O ~0- ~ :'t) 

~,> .. ,,4·.~-PcCB 1 l·l 50 70-130 40 60- 140 50- 1 ~0 
-

?.J'.4A".~·Pt<:B llS 50 70-130 40 60- 140 ~().J5Q 

~·,J .. IA'.~-Pi:C'B 1 ~3 so 70- 130 40 60-140 50- )50 

3,J'...l;l'.5--PeCB 126 ~o 70- l.\O 40 1 60· 140 ;o. "o 
~.l'.-t..4',6.6' ·HxCB 1s5 ~o 7i). tJn ~o 60-1·1(1 ~c. l ~o 

~.J.3'.~ . 4'. ~-H,,CB} l% ;o ; o.JJO 40 .sn-1-1··· 5U· l5l> 

I ~.3.3' A .4'.5'-HxC B <; 151 50 '0- IJ(i ·10 60-1 ·HJ 5"."l· l 5 l) 

.:! .J '...1 .-1'.5.~ ' -HxCD 167 so 10-JJO ~·J 6•)-J.lQ SO·ISO 

3.3'..J.-r. 5. 5' -H.'(('B 169 50 rO. JJO .10 60-1•10 SO- l ~:} 

2." ·.J.-l'.5.6 .6'-HpCll ISS :'O 70-JJO ~I) on.-1 :n SO- ISO 

2.3.J'A.,'.5.s·-lipCB 1S9 50 70- IJO 40 61)- ).!0 Sv- ISO 

1.~· .3 . J'.5.S'.6 .6'-0<:CB 20.! so 70-130 ·10 60-140 ; !}-1 ; <) 

:.3..1'.•.4·.SY.6-0cCB ll)~ 50 70- lJO 40 00-140 :<0-1;0 

~ .~ ·.,;; .. r .. ~ .J*. !i . ~'.6,'N"\,ca 206 50 10-130 40 60·140 5!>- l so 

2.2'.J. 3.'.J .5 .S '.6.6'~ Noc B ~OS so i0-130 40 60-140 50-lSO 

D<Cfl 109 so 70-U O ·1(1 ~0-1·1(1 50- lSO 

13C::-.:-M.;,CB IL 100 $0· l>O so 20-1.'~ i;. p o 1 5·i ~O 

' 3Ci;-H1oCB JI. 100 ~0- 1,0 50 20·l..t5 1;. )40 1 ~.; 50 

r>c ~:·2. 2'-D\CB 4l JOO 50. 1 ~o <o 35-1.)5 ,:;~>- l-10 :5-1 ~(I 

Hc·u .. 1.4'-Di<.:B l."L 100 50- 150 50 >5·1 }5 .l0-1·•0 2~. ~ ~o 

: .• '- ::-.:: . .::·.o. TrCB 19L 100 SO-I SO ;o _;5. L;5 .ll:-·140 .::5-l ~" 
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I 

I. 

]., 

4. 

s. 

;ir .. , . .1.4.4'-Trcn 37l 
1 '~C J:•l.~ ' .6.6' .. T .:CB 5·1L 

' ;C,~·.3.J '.·l.<l l. TcCB 171 

H c l.. -JAA' .~ · T cC'n SiL 

"c 1 ? · .:,~· .. ~ .6.6'·P~cs 104L 

''C :~·~.3.3".J.4'-P.CB L05L 

"c 1: -1.JA,.f .S-Pc(O 114L 

1 ~c :~-2 .l . .:•.J·.s-Pec:B !ISL 

1.~C' 12-3' .3 .4A'. 5-PcC'B 12.\L 

nc.:~-J .3' ,.; .~ .. 5-P~CB l26L 

1Jc !'"~.1· . ..: . .-r.6.6'-Hxcn I 55 l 

Ge :~-:!) ... \'A.-1'. 5 -H.'tCB~ I :t6I. 

' 1c ):·~.3.J ' ,.l,.l . ~-'·HxCB ~ 1~7L 

Uc 1:-.:.3'..J . ..)'5.5.'-IJ:'ICB 1671. 

I• ' . .. ~.3 ' .-1 ,.l' ,.c. . ~·-ttxCB l~~'l 

' \ . : :~1, J'. J .•l ' . -: .i.l.L'' -J JpC: Jl l~~T 

·:t.. ": ; · .. ~ .~\4,J', >.~·-H1>\B J ~:'l 

Be,~-:.:· .. -:..~; ·.~. ~ ·.6.{>'-0cCB ~0.!L 

i>C'n·.! .. ~ .. '-' : .J '.:'.5'.6-0 c<:B ~O!\l 

'$..:-: !· ~.~· ··'·J·.-1 .. r . ~ . ~ ·.6·~·•( :n lOrlL 
-· 

:;c 1 ~· :! .2· .3 .. ~· .-1.s.s ·.6.6' -::-.-oCB ~LISL 

\:(': :·~ . .::'.J.3' .4. J'. ~ , ;:;· .-5.6'. lftCB l 09l 

Cl""""1' $/t)udt)n/ 

1>r t.:-..:,·1.-l' -T1 CS ~SL 

nce- ~ .3.Y . .'.5'-f>.:CB II IL 

L\~~:-2.~·.3_3·.::..s·.6-HpCB 17SL 

TABLE 6 (coo t.) 

100 ~O·JSO 50 

100 ~O.J SO ' 0 

100 5C·1 5~ 50 

100 so .iso so 
LOO 50-1 SO so 
1 (l(I 50-1 50 ;o 
LOO SO.t~O ~o 

100 50-150 50 

100 •Q-150 50 

100 50-1 50 50 

LOO SO- LSO 50 

100 SO-L SO :\0 

100 :<0-1:<0 <O 

1('1,, 50-1 50 5il 
·--

100 ;o.1so ~() 

lOf., ~0- I 50 :<O 

JOO ."O·l~n ~o 

100 50·1~0 I 50 

100 >0· 150 5i) 

100 50- 150 50 

IOO SIH 50 50 

100 50-1 50 50 

1 ( 11) 60-UO -IS. 

100 60·UO ~5 

100 60-130 "~ 

SOP Code Hf\4S· I 668A 
Revisiou: 3 
'v«'r~ion Date: 0 I /J II I 0 

3 ~-13 5 30-LJO :::~- 1 ~ ·) 

3.'i· lJ~ JO-L40 ~ ~-1 (j. 

35-13' Jl'.o- i·h' 2'."- J'."0 

,;5.1 j" JO· I HJ 2~-) < 

3.'-135 ]l).J.Hi ~~-1 50 

35-lJ.~ 3~- ) .1;) ;,5. 1(,0 

J <.- t J5 .HJ- l lO :!~- I ~0 

.l~- 135 30-L40 .:5-150 

.\ ) . !.l~ 30-140 ~'." - 1'."0 

35-1.~5 30-IAO ~'·I ' II 

.\)-13 ' JO- IJO ~:t- 150 

35-135 30· l-10 :!:'\· 15Q 

3!i- l.S~ .i.: .• : .J:• 25-1 ~o 

35-135 ;o. ;~o i 5· J "·.1 

.t~-13:' JO.:.:. ~5'· 150 

35-135 30-LJO ~5· I<. • 

J ~-\.i ( ,IQ· l·:·O ~ ~-I 5-1) 

35-IJ S .<O- L-10 ~ 5 · 1 50 

3 ~· IJ5 .l0-1-10 I ~5 -1 50 

3 ~-1 .'5- JV· IJQ ~~- I ,,-, 

.1:'-l.;" .':.•i-1-10 ~5-1 ~0 

35 -IJ~ 30- l~O .!S- 1 <~ : 

' 
.:I S-l.:?O 40·l~5 J•J- IJ:' 

-'S· 1 !O 110- ll~ J li-135 

J' - llQ ·~Q-1~5 J0- 1.\5 

Ql' :H:cep1~nc.e crit~ri~ tOr IPR. OPR. aud sautpl~$ bdl'>ed oo " :!0~1l. exCf.~..:1 fin::iJ vohw1.e. 

See Secrio1t 12 .4. 

P(' [l~ 156 3ud 1 ~ -: are te-st~d as the suu1 of "''O co11c:cnu:ario11l'.. 
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f A 8LE 7 

SOP Code: HMS· I 06\iA 
RE>v1;, iou. 3 
Ver, lvll [)~ f~ : 0 1/ 1 Lr l O 

SCAi\ DESCRIPTOR S, LEVELS OF CHLORl'iATIO:\ , 'I/Z I'i FORJ\1-\TlO~. Ai\-0 
Sl 'BSTASCES :VIO!XlTORED BY nRGCtl IR\1$ 

Fund.ion and 
i.'hforin\• lc•HI mh 111/z type mh formulu Suh;;t;rnn· 

Fn- l : Cl- I 188.0191 M "C.., H. 1' CI ... " C' l·l Cl3 

190<H61 f\1 ' 2 '·'c.' H9 1'CI Cl-J (.'fl 

200 0795 J\•! " <.:u H9 1'CI ''C n Cl· I CB 

202.0766 /\ [+2 "
1C 12 H, " Cl " (' 

It Cl- I CB 

2 18.9856 lock C.~1 F<i PFK 

Fn-2. Cl-2,3 222 0003 M "C •.: H, 3~CI~ C l-2 PCfl 

223 9974 M~2 ':c: , Hs 1' c 1; Cl Cl-2 l'<.:n 

2 25.99·H }.f ~·4 "C1: ll* 1·c 11 Cl-2 PCB 

234,0406 M •:>c H 1'Cl "'!! ~ ! 
Lcli( 

. " c1-2 rcn 
'236.0376 M+2 ''Ci: H$ sic 1 '' f l •le <l Cl-2 PC'Jl 

242.9856 lad C, F~ Pfl~ 

255.96 13 }. I '~C 1~ 1-1- ''Cl, Cl-.1 PC"H 

257.9584 }. f 2 t.:<.: 1: H: ,. Cl, " CJ Cl-J PCB 

l'n·3 255.9b 13 i\•l ;~c •: H: ~'c1~ Cl-3 l'<.'13 

Cl-3.4,5 257 .9.5!14 [\'{ + 2 uc,, H . '"CL , ;Cl Cl-3 PC:ll 

259 9.554 M+4 •?c . H- 3'. Cl l'( I, 
1 ~ • •. Cl-3 PCB 

26800 16 M 
! 

,, Cn H, :;'(l
1 

"C -1:; CJ.J J"CR 

269.9986 111 c2 '"C 1, H- ''Cl. ;·c 1 
• • 

: ;c 
I' Cl-J f>Cl:l 

280.9S25 lock C6 F" Pl'K 

289.9224 1' [ ··c H, >'Cl t.. 1" ~ Cl-4 PCB 

291 919<1 M+2 I?(._ H~ j 'CI, ' Cl Cl-4 PCll 

293.9165 M t4 •!c
1
, H6 

1'Cl, . CJ, Cl-4 PCB 
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r·w1ction and 
dtlo1·inl' l<i\"d mh 

30 ! .9626 

303.9597 

:l2:'! . Rf.'J~ 

325 SR04 

3278775 

337.9207 

::139.9178 

Fn-4 28~.922<1 

Cl-·1.5,6 291.9194 

2939165 

'.10 1.9626 

::103.9597 

323.~834 

325.};i<<H 

J').7.~77j 

no 9792 

;lj?.9207 

339.9178 

359.8415 

36 l {l.3l;5 

363.&j.56 

371.88\7 

::173.R7S& 

Fn· 5" 323..8834 

SOP Cod.f: 1:rvrs-1r.1,~ ~ 

Revision: 3 
Vet» ion Oate: 0 l! l lil 0 

TA 8LE 7 (coot.) 

m/·z tyf!e m!'l. fom1 ula S11hs.t.·111n 

Z-1 1·c H "Cl ·iti 6 ., ~:J'C\.: Cl-4 PCB 

M+2 ' T H ·~ct • c1 11 (, 1 
ii.•(' 

l 1 Cl-4 PCB 

~·1 "c:'ll •rs ''Ct cl-5 i>cr~ 

~-1-. 2 "'('., H 5 1' c1., ·r c 1 C:l-5 P<'B 

M•·4 ' !C H 5 3~CI 31('1 u. ' ' ; ~ ~ Cl·S PCB 

1'·!+2 ' 1C H5 "CJ rq • ~ l ~ 
n-c 

·~ 
Cl-5. PCB 

ld+4 "c . H 5 1'c1 j ~c1 
~ ~ . .1 z. D(~4 i Cl-5 PCB 

~·( " C ll "jCI 
J~ ~ ., Cl-.J PC'JJ 

M+2 '"c,~ ll, "c1, l'c1 Cl-4. f'(' LI 

M-14 "(',, lie "Cli 1·c1, c1.4 reo 

;11 ~2 '~C ll " Cl .i ·~, I ' ! : 1;,· j' ~ 
I~(..., 

l ~ Cl-4 PCJ.s 

M-4 1•c,. n: '<l. '"C'1. - . ' 'C II t:l-4 PCfl 

M. t~C.\, li~ l!CJ!- Cl-5 V( n 

1'h2. " C 1-1 l-f . "Cl, ''Cl Cl-5 PCH 

M-·1 "<: H "'Cl " Cl Jl ---< ' \ ' • Cl-5 PC-I\ 

lock C, Fi: PF£.; 

ld+2 "C. H "Cl ·"Cl ;,: . ~ ·I ' ' ·(' 
l ! Cl-5 .J'(' )l 

M4 :'C: H'i ,,Cl , "'Ct, •lr-,, Cl-5 PCH 

M+2 ';C,, H,, "Cl. " C l Cl-6 PCB 

~h4 "C H ''Cl ''Cl t: ~ ' .... ~ Cl-6 PCB 

M-6 ' jCn l:f. ~'cl, 1'CI~ C:l-6 f'CIJ 

rvl+2 nc: H J~Cl ''Cl u ~ ' ,. tlc,, C!-6 PCB 

l\;J ·I ii ''c H Hc1 ,-c1 
1i :i. " • 

l \.( 0:-
' ; t.:1-6 Pt; I.! 

M •?c . ll, ~5CI. 
i.:. + · ' 

Cl-5 PCll 
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1'1u1dion and 
chlorin<' k vd m/z 

C l-5,6,7 325.lil'.<04 

'J27,S775 

337.92107 

339.9178 

354.9792 

159 8415 

36 1 8385 

363 8356 

37.1 .Sll\7 

373 8788 

393.8025 

395 7995-

397.7966 

405.8-128 

•l(l7.ll39$ 

454,9728 

l' ri-6 3.93,8025 

Cl-7 .&. 9 . rn 395.7995 

397 7966 

·10.5,8428 

407 ll398 

427.7635 

429.7606 

433.7576 

SOP C'<>de: HMS· l66$A. 
R.,:-vjsco 11: 5 
V~rsiou Dare: 0 1/.l l/JO 

TABLE 7 (coot.) 

m/z l)•p<' m/7. fo1nw la Substrow e 

M+2 " C li " Cl "Cl 
l i s " C l-5 PC'O 

M+ 4 ''(\i u, "er, net, CJ-5 Pt'H 

1''H 2 ' 1t'., )-r, ;.,Cl
1 

,.,Cl '' C,, CT-5 PCl3 

M-4 ''C II 1'CI " C l t.!' s ) z ''C Cl·5 PCB " . 

lock c.i:,,. PF1' 

\(+2, "C • H " Cl 11C'I I,. .~ > CH'> PCB 

~1+4 "C Ji ·'''Cl 1' CI JZ .t ·l J Cl-6 PCB 

i\>f ; 6 JZ(' . l1 ,;(.'[. ''t'I. 
, .,. ~ . l .. C'l-6 PCB 

M+2 ''C11 JI, " Cl
1 

·"Cl " ( ·II C J-6 PCB 

lvl+4 •
1c H 3·'ct "er t1 . J J ! 

!5( • 
. l l Cl-6 T'CB 

M+2 '-'C" H s "Cl~ 1'CI c 1-1 rco 

M•4 tic l l- ' 5CI · 'Cl f-1 ~ ) 1 C l-7 P<;O 

M+6 1·'c 11 "Cf "'Ct., ~: . ~ I • C l-7 PCB 

~·I 2 "<.'., 'H , •ic10 " Cl 1 ' ( ' 
I! ct-7 rcn 

)vi 4 "C 11 llC I ;'Cl 11 Jo • J uc ', CJ-7 PCB 

QC c.., F,- .PPK 

M - 2 ''Cu I.I, "'CJ6 " C l Cl-7 P< ' I\ 

M-4 "C H 11CJ 1'CI ::2 j .!i i CJ-7 P<~U 

M-6 "C .. H. " Cl " C l. 
l .; .l I t 

CJ-7 PC B 

M i "C •~ H, "Cl6 ' 'Cl ?:;( .. 

" 
Cl-7 J>CR 

-

M· <I " C 'H 1'C1 :r.c1 ti ' l • l r•c 
" 

C:l-7 T'CB 

lvll 2 •!c n Hi 'VCI, "Cl C'Hl PCB 

·M+4 "C 1-1 1' CI j'{;1 11 l Q J, Cl-S l'CB 

M ·6 •~en Ii~ "Cl5 " Cl, Cl-S PCB 
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fu.11cfion an1l 
dllorinc levd ml'J. 

•139.8038 

441.8008 

442.9728 

454 9728 

·161.7246 

463.72 16 

465,7187 

473 ,76~$ 

475 7619 

495.68".\6 

497.6&26 

499 6797 

5(}7,7258 

509.7229 

511.7199 

J M.1r0plc nws:.es us~d for ;i.c-cur:ile 1nnss calculation: 
1H 1.007& 
11C I ~.oooo 
1 ~c 1.toi;:i;4 
"Cl 34.96&9 
J;C'i .16.9659 
°'f IS.99&4 

SOP Cud~ : HMS· l668A 
Revjsjou: 3 
Version Dale: 01/ 11/10 

TABLE 7 (coo1.) 

m/z type mh. foimuln Substanct• 

lv1+2 "C.1, fl! nc1. " Cl nc 
il Cl-8 PCB 

M H I t1c H i>c1 1·0 
,• i l + 6 l 

Jl( 
II Ci-R PCB 

<J.C t1~ f n {'FK 

lock ell fn PF" 

M+2 '~C .. H, 3'CI .. J'CI . . Cl-9 PCB 

M~4 ''C1i H, "Cl, 1''CJ2 Cl-9 PCH 

}1+6 "C ,. H1 uc1 .. 1·c1. . ' ' CJ-9 PCB 

M+2 '
1C1z H, 15Cl8 ·i·c1 t5(' . . Ci-9 PCB 

M+4 '
1Cit H, 1'Cl, 1' Cl: ''C Cl-9 PCB ''· 

1"112 ·~c .. H, nc.1. ''Cl .. Cl· l.O PCB 

M •4 ''C' 1jCI r c1 tf -· s J Cl-10 PCB 

M.-6 "C,, 1 ' CI , " Cl1 c1 . 1 o 1>cn 

1VJ t·2 uc n H, l'CJ, "CJ "
1C' L' l-1 0 PCB l1 

~ 1 .. 1 0 C' H "Cl ,.C.:J •i .s j ; 
' 1C Cl- 10 PCR t i 

l\-1' 6 ·~c H "er ,·c1 
·~ .:i l_ -! 

'
1C11, Cl- 10 P<;R 



TA.BLE 8 

SOP Cod~ HMS- I 668A 
R~visiuu: 3 
Version Dale : Oli l li lO 

TllEORETICAL ION ABtTNDANCE RAT IOS AND QC LHIITS 

Chlorine •llOins mh 's formin g ra tio The<>refical r at io Lower QC limil lipper QC lin1 i1 

I rn/m·t·:? 3.13 ~ Oc\ .l.(iAJ 

'• mf(m+~) I .'\(; l.3J I. 7$> -
:1 r.- (m+·?.) l.(kl (I 88 I ) > 

4 m'(m•~) 11,77 11.<i.< o.s~) 

s (m •'.:) (n1 +4) 1.55 l.3'.'. I. 7~ 

(. im+·'.!}'(m •4) 1.::4 ; (_., ) l.•l3 

7 (m • ~) (m+4) l.05 1).89 1. ~ I 

s (m r::)'(m •4) O lj:;l 0 76 I.\); 

9 (m • : }(m•4) 0.77 0.6~ 0 8'; 

10 rm· .::)(m · 4) 0 69 r) 5() n. 7~) 



TABLE 9 

SOP Cocle: Hl\JS-J 66SA 
Revisioo: 3 
Version On re: 0 I II lf! 0 

St:GGESTED SAIVIPLF.: Ql'A~TITrES TO Bf. EXTRACTED .FOR VARIOUS MATRJCES1 

S:unpl• 01:10-):o; ! 
I P<"t'C'rot <)11:1nri1~· Ex:unf1LC' Phhl>L" 

~olids rxtr:i<'t<"r~ 

Sfu~l~:-p1Jhsc 

lon11J.:1ng '' :l~C'r 
Aqu~"··l~ IG10\UlChV:U<:'f <) - I(•• H111I. 

lrr~t11c'd \Vil~tC\\',ikr 

!Dry so)l 

~olicl "''"C'lrnpO'lt ·.::o Solid :0-lO~ 

A.sh 

l\Si.'t1\le' soh:cnt 

IO:·£Juic. ,V:1;1~ oil <I 01gm~ic '-10~ 

Pr~ui..; J>L'!y1ller 

h. t'j )ll~ 
~;;h 

Org:ill\C ::.1 Of. -
Hn1u:'1l ~:.lipo~e 

~lulct-11h:i~f' 

Liquicl.'o;oJirl 

\Vc1 .,oi: 

.;!1a·e:llc'd cftlucnl 

k\Q1;;.;\•'1l'- ~olid )j~cstcd 11.1uujcip:1] sh1d~: l-~O S.,;,Jitl 5-JC•~ 

·ihcr .:,1k-: 

P;,p~f pu)~ 

Orgtif.,H: ~olid 
!J1<.h1-,11i:il \lU0.!{e' 

l-100 00111 5-JC·~ 
Oily "·:-.~tc 

".iquld.-ljc)l)irl 

l.Jl·Vl<l<:1.:>; ~·fflu.:11t 

4'1U~Ol'IS <>ri!;HJ.ic Ji;m:-:11~,~ cH1ncn: . 1 f>1 'l.1nic ~-: !'\; 

Dn.un ~\ :i:>I~ 

,6-.<)\ICOt '· <; • Oi!?•:l 111.: ·\(>I id 
,_iutr~n~~rl cfllut\1~ ,. , Org:u~ic & "C'l:i,J 5.) ()~ 
)1111ll \\'a~rc 

I. The quil.ntjry of !H'tlnp(e co be exrracred i~ il.djus.terl ro pio\·ide JO~ of solids (dry \\·e~~lf). ()ne Ji1.:r of :'qu .. ·011,; 
~<uhpJ..:~ cont;1inJ11!-' o•l.: p.:n~..:111 t-'-.1lld..: \\iH ~011t;1l11 lO~ '-'f soJjcl~. for .tqueolt~ :-.:11nple5. cocll<'lill:J'l?- ~re:iler 1han cu: .. · 
per~enr t:olld-,, a le-:,~~l • .. ohun~ is \:se<l ~"' 1ha1 lOg of solid~ (<l1y \\•eighc) \\·iJ; be ~:'irrncted 

The s:unple n1t1Ui;11; m11y be ~uuorpll<"u.s forsom~ saJ.nple~. Jn ~cn.;.:rttl. \Yb~n lhe ( 'Bs tire i1~ i.;.OHtacr w1t.h :\ \)\ul1i-.pii .1 ~~ 

sy\CetJl in \\·h.t.:b on" of the phnse:. ig v.:at.::r. ~h~~ "'"ill be l'ri.?.fcrcnlii\.Uy (l~>~r~~cl ju '-'J :,d ... ofbed on rhe all~n1,\H: 

pha<-e l•~..:till:5.i! ofthei1 lo"· ~olubll1ty in 'A':J.ter. 

,6._qth:Oll.~ l),Ullplcs tllC ilJl.\!rl!Cl afl~r spU:.Ut!o( v:l1h Ch.e labelecl ~OHIJ)Olul<i.<. ·rhe fillc.\le :'ll~cl lhe'. JlliUe"ll?llS tn1;;pc~i OJI 111..: 

filt-:r arc cx(rac\..:cl .s.:1:.oat\".h:l}1• aucl ~b i.: ..:xl1 i.•Cl"i. :in: con1bj11e(l fol cl~an up nnd nn:tly'>i~. 
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oc Aen·11n· 
Me thod Bla uk 

l.nSIJ\lu1~01 Blilnk 

l.ui.tihl c·:illln·auon 
S1(1nd:lrdi 

('on1111nin~ 

Caiibrariou 
\ ·cnfict1tiou 
s1~111d:trd 
(('C'\·1v~R) 

f.t1bora101y Coun·ol 
S•mple (LCS) & 
DupliC(llC 
L;1b1>1:t101 y l'f.'1Hrol 
Smuµlc (DLCSi 

Labeled Sl,md•rd 
R~co,·crie!> 

Reco\·ery of lnbcll!d 
~l:>iudiltd fC'l1 
C0,1l1'0lllld<> 
St101p)c Rc-s.uJ1s 

Sa1uple Results 

S.lu)ple Results 

N:1tl\·e ions. 

TABLE tO 

SOP Cod~: HMS· 1668 . .l. 
Revision: 3 
Version Date: 0I 1IIii0 

CORRECTIVE ACTION SUM.1vlARY TABLE 
l : UACCf'D(n\>14' (·1it<'l'i:l .Recom_1neod('d Co•·re('ci ,·e AC'riou Do1..·um~uratiou 

>MR.L. .~'l/ 1 0 :;awplc..· A.u.alyz-: (IJt insu\une1H bl<1uk lo C'C'lrrecri\·e nc1lo11s 
cone. d~cnou:;lntle cu:;1nunenl is free C'lf UlU~! b~ dOC1.hlli?tH<ed 

po~sible conra1n.inntlon. E , ·;1(\1a~e (l.$ A 11ou~co11fonuiry 

\Vhelher e1l1fr~ s:uuple batch H)USI C'oftipotuu.li. 
t),_• ~·e-e:"l.lr1'Cl-=:d. cl~p.:Jlcli1t~ 011 :l.'SsOclnted •.;:ith n 
c;.1Jen1 l::.pec.:Uicatious. vaJne in che :-01 B :tfe 

i1fl~ged "·id> ·a· on 
Fo11\1 1 :... 

>MRI .. D<e:lc?nl \ulc? c;,11s c? of cou1an1.iu(ltion. R~soh'I! bl;;tnk 1:-. .. 1,,11: 

A.u~lyi..: an c1cccplcibl~ iusll'tn11e111 before pro<;..:~din~. 

blank prior lO (l_a(tlyZin£t :in:ilytic;i) 
.seaue uce. 

.:!:. 40~·-0 n;,1h·e ~!ilnclnnis Re~nalyze $.lllt)d:lrdr.. If $Iii.I Re;o[\;o [('Al.. 
:: ~0°-0 labeled SH-tud~rds ltnac..:cp1ablc. rcwri.k~ .;,tandar& standard~ i~sue 

and 1'¢('1113IYLC. before procc\.·di.112. 
> RRF: .!. 40o/o native and Reannly7.e srand:ird . lf s ti.U ('on~n~ut in c:l ... c 
!; 50% labeled for 1ttutccep1able, n .. -calibffl lt ;wd lHU1';lli\'c 

begi11niug cal rctuta lp:e ~aulples fron t l<lSl 

Ending CC.'\.L not ac <:1;µt;;lb)..: C'CV. 
reauired for 166SA 
501 o ;; \·a lu~> l :'0° ~ If LCS or DLC'S oru. cvaJu;11t lh t (l".IUUU~I\( iJ_) Cll~c 

~::.0°10 RSD l;il.J-1.;l~cl ~l(IJ1dard(.;1 ~1,S.soc it1 ttd u·i1h u:lr: nri,·c. 

the con1pound(-.;), If asso\:lated 
labcl..:d standard.5 ot:1. e,·i\lt•ate ~Ue 
a ..... ,.:i:ited labeled -:i ·.ud;:ird( ... ) Ul 

Uie -.anipl•(•). lH>b•kd 
~r;tf'lcl:1rd{~1 i111he :.;i1npl<e( ').'1 j~ oul. 
rc·cxtrn~t W..: ~:uupl..:s. ~) ... ~. Jele-::isie-
tbt: t~r r..;:-;ult:-.. 

'· :i;.;-c~pc .. utc~ .:fite;ia fllt <."on1p)e1c an N('AR fOnu ~1nd n:- Add rul ' Rr: · -.uifi:i 
;1)( label~d ~\;1nd.\tds. l'>t' it' extrncr lhe .-.;unptc nsin~ a -.1u:iller to 1h~ end oi ~h~· 1. ~·b 
aoy libeled $1;1orl.>.rd l)<\UqJIC $lzc. Sarnple m. 
rotcovery is < l 0° o i11djc31iJt:? ·Roe· 

ex1rf\c1ion 
0111sicle accepr~ble 'K.epltf t r :llues aud tlag rc'>uUs. Fla~ associ:11<'d 
lioti1s re!>ult:;;. \Vi1h -'\ .. on 

Fonn ts. 
Quantified ''alu~ '> upp-;!r Repott vaJu1..""S: dih1tc :;antplc <\nd f ):lf!: :li..SOCitih!'d 
eucl of Ii.near caJibcatiot) repon bod1 undiluted aud d iluted l'C$.\lhS v;i1h •£ · Oil 

ra.n2e. ce5.f r~snlt(i. Fonu ls, 
Quantified ,·alue < lo\•ler Report ,·nh1e..,, and fl ilg 1·C'iuh:;. Fl"~ a..\~oci:ue<l 

~ud of lineat calibration 1·~'!1hf> \YilJ1 • .r· on 
ran~e and ::;. EDL. Fo11tt I ~ . 
C 01npo1u1d 001 dch!Cted. Repon value:; ::111d l1J.~ r..:titihs, . Flil~ :)i..i,OCit1ced 

l'C1'Ult$ \\'ith 'U ' (11\ 

Fonu I ~-
Outside ion ilbtu1da11ce R<pon » EiVIPC Flag a~so.:iaced 
ra1io QC Jintit l'~Sulrs '.Vilh ·K'.' Oil 

Fontt j s. 
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APPE'lDIX 2 

f{Gl:RE l 

SOP C'ocle H!\1S- l 66SA 
Revision: 1 
V.::rsiou Dare: fl Id I!I 0 

FLOW ClL-'\.RT l'OR A.'IALYSlS Of AQUFOllS A'lJ.) SOJ_JJ.) SA.\IPLES 

SoM 
Prt:n •;:. ~ 11.1..! 

:':ip)kc with 1, .. :,ded 
St:111ri:n\I; 

f'(.~f:\C' pc1 .: l l.~.:!, 
()l :: ; • ..: • .) 

Define ~4:urix 

Spik;.; \\'i.th I .:lbc:Lcd 
( l<",1n u > S1:-iu~l~n"h 

S\llfui.·i-=. Acl,: 
Clcati L:r• p.:1· 

SIU.I 

C'l,.;:llt UJ> p~,· 
~~ J •• } ! (Ir 1 J..).3 

SUicn Gel Clc~!1 
Li t;f :i l l.3.·l 

COL\t-eJltf..HC per 

~l J.3.~ 

!)pl;,:e \\ ltb L11hdc:l 
1."'li~tl)nl ln.j ccLiou 

$(<i.ud31ds 
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FIGURE~ 

SOP Cotle H"v:lS-J 6\i:S/\ 
Rt'visiou: 3 

V.er~ion Date: O! i J l ilD 

fLOW CH.ART fOR A~'ALYSlS OfTISSCE S.Al\JPLES 

E101110;;~.ru2<
SR1Jl ''l~ t:I l L l.--1 

'\fit~:;o1np_lc p~r 

l 1.1.4 

( o.• •.C(.•ntrn.~: per
< t L l . I 

J,i_vid'!. a11:-.ly<,j!; p<T 
~I l.~.4 

S"pikt" wici:. L'i\b~J:.1 
CIC',111 u S1Aud~ud-:; 

· ( Jei-n r,p !'<T 
);) J.3 . ~ or J LJ.3 

s~:c.t o<1·c1,,..~ 
ti ~1:>: Lt j .l 

C'o1tcc:1tl.r~1~ µtf 

~11 .3.5 

_S~ik~\,·ltb L;,Q~lc: 

111r.&n1A.I JnFc1ioo 
Atand.11l'k 
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FIGt:R.E 3 

SOP C'od~. HMS·l 668A 
Revi\ion 3 
Vers1011 l)a1e 01 /J 1110 

OCTYL COL UM~ RESOLllTIO~ TEST # I: SEP ARA T!ON OF CL-3 C'O:"IGENERS 3-l A:'>'D 
23 WITH VA i.. LEY <ei0% (I.E. 10-0X/Y < 40%) 

r 
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' 2' 

1& '2&00 

13 31 31 

17 116 l1 14 u J 11 ll l6 19 31 ll 37 
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"' 
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FIGl;RE 4 

SOP <"'ode: HMS· I GGSA 
Rev1 .,10u. J 
Vers100 D~ I<! 01 l 1! 10 

OCTYL COLt:~li\ 1{£SOLl1 TTON TEST 112: St:PARATIO~ OF CL-7 CO:"'GF.l\ERS 187 \ 'iO 
182 WlTH VALLf.Y <.IO~o (l.E. JOOXIY < -10%) 

l'T• 1711 7) 

19)1111) 

'" 
l ':'f l l6 S1S IS? ,., an 

ttl '" JM t TI 117 I •IJ tll 

t, 
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SOP Code UMS-1 668/\ 
Revis ion: 3 
Versiou Dale: OJIIJ/10 

FIGURE 5 
CB C'Ol\GE'.'IERS AT EACH U•:VEl, Of CffLORII\ATIO;-i 0~ THE SPB-OCTYL COLl 1.\L'\ 

CliO 

Ct9 

CIH 

Ct7 

Ct6 

Cl~ 

C l '-1 

( 13 

C l2 

C ll 

10 IS 20 25 ](I 3S 55 ti(l 
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SOP Code IIMS-l66SA 
Revisron: 3 
Version Dare Ollll / 10 

fiGUR£6 
FOR.\ ·IAT ~'OR A TR..UNING PLAN 

i . Rond .1nd ; 1\ocly SOP TH'Iil.ler: TrnUlee: !):He' 

' R<nd Pul>Ji.l hcd MeUrocl Trflin~r: Troln\!..:: 01tl.:: --
·' · Ocmons1r::H~d scifotific ttnderstDndLn~ of tht .,nnlysis 

$1'1 1 HIJI~ prep:u·miou 
HR·Oll~ ehrOUlMO£t;·aphy 

r~·fliner: Troutc..: : iJ·~tc. 

HR·MM;s spCClrOUl<.!try 

Oemonbtl'l'll~d (~tnlllinrity with rdal~d SOPs 
SOP for Anolytic.l Sal< he; and ;\ualyn<al St(\lltncu 
SOP for M:tl"btg E.otri~ itllo Logbooks AJtd onto Ut•lth !.heers 
SOP for Maoual I;U<!tf"'iO<l of CbromaiO!U~vhic Ptilks 
SOP tOt S•~uifice~ut Fig,;re~ 
\OP for Nonconforruirt and Corrective .,ctiou Doctuuentatiou 
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Standard Operating Procedure 
for 

Sample Preparation for Black Carbon (Soot) in Sediment 
By Chemothermal Oxidation Pretreatment and  

Combustion / Thermoconductivity or Infrared Detection  

1.0 	 SCOPE AND APPLICATION 

1.1 	 Black Carbon (BC) or Soot consists primarily of highly condensed carbon particles 
formed from pyrolysis (incomplete combustion) of fossil fuels, biofuel, and biomass.  BC 
is very stable and resists oxidation via biological and chemical processes.  It is considered 
to be a major contributor to global warming, second only to carbon dioxide gas.  

1.2	 BC in sediment and soil can be determined by first pre-treating the sample using a
Chemothermal Oxidation (CTO) sample preparation procedure to remove interfering 
inorganic carbon (carbonates) and nonpyrogenic organic carbon (NPOC). The residue is 
then analyzed for Total Carbon (TC), which represents the BC in the original sample. 

Total Carbon analysis is performed using a high temperature combustion Carbon or 
Carbon/Hydrogen/Nitrogen (CHN) analyzer at 950°C or higher. Several different 
instruments can be used: Perkin Elmer model 2400 CHN analyzer, LECO Micro Truspec 
CHN analyzer, LECO Macro TruSpec CHNS analyzer, or Eltra CS500 Carbon - Sulfur
analyzer. 

1.3 The lower concentration range for BC is approximately 0.05% (dry wt. basis). 
. 

2.0 	 SUMMARY OF METHOD 

A sediment sample is initially dried at 60oC and then ground to a fine powder. A 10 mg aliquot of
the dried and ground material is sub-sampled into a silver capsule for pre-treatment prior to final 
analysis for BC. The sample is treated with hydrochloric acid to remove inorganic carbon and 
then subjected to heating at 375oC in an air-purged muffle furnace to remove NPOC. The 
sediment residue is then analyzed by an elemental CHN or Carbon analyzer.  These instruments 
employ direct combustion of the sample in ultra-pure oxygen at 935°C to 1350°C depending on 
the instrument used.  The carbon is converted to the gaseous phase as carbon dioxide by the
combustion process and quantified as a function of it’s thermal conductivity or infrared 
absorption. Concentration is calculated from the mass of carbon detected after the treatment 
process as a function of the initial 10 mg sample aliquot. 

Note that this SOP is intended to address the sample preparation process up to the point where the 
sediment residue is ready for instrumental analysis. The quality control (QC) samples associated 
with the preparation batch are defined in this SOP, but QC samples associated with the 
instrumental analysis are defined in the associated SOP for that part of the process (i.e. CHN by 
Combustion/Thermo-Conductivity Detection; SOP Code: TUCSON-CHN). 
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3.0 	DEFINITIONS 

3.1 	Analytical Protocol:  Samples are analyzed in a set referred to as an analytical protocol or 
sequence. Since this SOP addresses the sample preparation portion of the process only, the
protocol includes QC samples associated with the preparation only (i.e. Prep Blank,
Duplicate, and Standard Reference Materials – SRM).   

3.2	 Benchsheet: A form used to record the analytical protocol, sample information, and data. 

3.3 	DI Water: DI Water is laboratory pure water that has been passed through an initial 
deionizing system followed by a polishing deionizing system (ultra-pure or nanopure) 
producing water that meets ASTM Type I criteria. 

3.4	 Prep Blank (PB):  The prep blank for this method consists of carrying a blank silver capsule
through the entire sample preparation procedure, including addition of reagents, reaction 
steps, and heating/cooling steps. The purpose of the PB is to determine the presence and
magnitude of analyte contribution from reagents, labware, other equipment, and/or 
atmosphere. 

3.6 	 Standard Reference Material (SRM): The SRM is a standard that represents the matrix of 
the associated samples being analyzed. For the purposes of this procedure, an SRM that
contains primarily carbon, half of which is BC (NIST SRM-1650 – Truck Diesel Particulate
Matter), is used in lieu of a chemical standard.  To supplement it, a sediment SRM (NIST
SRM-1941 or SRM-1944) that contains a significant amount of BC is used to accurately
represent the sample matrix. The SRM has a certified or documented true value associated 
with it, so the analytical batch can be controlled for accuracy. The SRM is purchased from a
qualified vendor (National Institute of Standards and Technology – NIST).  For this 
analysis, the SRM is synonymous with a Laboratory Control Sample (LCS). 

4.0 	INTERFERENCES 

4.1 	 NPOC is a potential positive interference that is removed by the preliminary heating at
375oC. As long as the temperature and heating time are observed, the interference is 
removed. 

4.2 	 BC values may exhibit a high bias for samples with high concentration of carbonates that 
do not fully react during the HCl pretreatment step.  A more aggressive acid treatment
may be required in these situations. Particular attention should be paid to marine 
sediments potentially containing shells, coral, and associated fragments. 
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5.0 	SAFETY 


5.1 	 Follow all CAS safety practices as described in the CAS Safety Manual. 


5.2 	 The toxicity or carcinogenicity of each compound or reagent used in the method has not 

been precisely determined; however, each chemical should be treated as a potential health 

hazard. Exposure to the compounds should be reduced to the lowest possible level.  A 

reference file of material safety data sheets is available to all personnel involved in these

analyses. Columbia Analytical Services also maintains a file of OSHA regulations 

regarding the safe handling of chemicals specified in these procedures. 


6.0 	SAMPLE COLLECTION, CONTAINERS, PRESERVATION, AND STORAGE 


6.1	 Samples can be collected in glass or plastic containers. 


6.2	 Environmental samples can be adversely affected by biological activity and must be 

collected, preserved, and stored using appropriate precautions. Preservation for BC 

consists of freezing at -20oC or refrigerating at 4±2oC. 


6.3	 Holding times have not been established for this method.  Samples should be handled as 

detailed above to avoid degradation of the samples. 


7.0 	 APPARATUS AND EQUIPMENT 


7.1	 Oven, 103-105°C. 


7.2	 Muffle Furnace, 4” x 4” x 6”, 375°C (with air purge capability). 


7.3	 Micro Balance, 1 ug sensitivity. 


7.4	 Analytical Balance, 0.1 mg sensitivity. 


7.5	 Stainless Steel Fine Tip Forceps. 


7.6	 Silver Capsules (5 X 9 mm for micro CHN analyzer). 


7.7	 Aluminum Capsule Block for Silver Capsules. 


7.8	 Ceramic Boats (for Eltra CS500). 


7.9	 Refrigerator, 4°C. 


7.10	 Freezer, -20°C. 


7.11	 Mortar and Pestle. 


7.12	 Mini Ball Mill w/Tungsten Carbide Balls. 
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8.0 	 STANDARDS AND REAGENTS 

8.1	 Standard Reference Material, NIST-1650 Truck Diesel Particulate Matter. 

8.2	 Standard Reference Material, NIST-1941b Baltimore Harbor Marine Sediment or NIST
1944 New York/New Jersey Waterway Sediment. 

8.3	 Hydrochloric Acid (HCl), Concentrated, ACS Reagent grade. 

8.3.1	 1 N HCl working solution – 17 mL of HCl into 83 mL laboratory pure water. 

9.0 	PREVENTIVE MAINTENANCE 

General preventive maintenance is required of support equipment used in this method.  Follow the 
equipment manual for operation and preventive maintenance. 

10.0 	RESPONSIBILITIES 

10.1 	 This SOP is intended for use by experienced analysts.  It should also be used for training
of technicians and chemists in the above referenced method, and as a reference for data 
reviewers for data generated by use of this SOP. 

10.2 	Analyst - The analyst is responsible for:  

•	 Performing the analysis according to the equipment manual, the method SOP, 
QA/QC criteria, and company safety procedures. 

•	 Properly operating and/or maintaining the equipment. 
•	 Entering the appropriate information onto the benchsheets and/or logbooks.  
•	 Documenting and notifying the laboratory director of any operational problems or 

failed QC data. 

10.3 Laboratory Director - The laboratory director or his/her assignee is responsible for: 

• Training, scheduling, and supervising the preparation of samples. 
•	 Reviewing and approving sample data, benchsheets, and logbooks. 
•	 Reviewing the final sample preparation data for completeness. 
•	 Reviewing and maintaining the SOP for this method. 
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11.0 PROCEDURE 

11.1 Initial Drying and Homogenization/Milling of Samples 

11.1.1	 Record samples to be tested on a BC Sample Preparation bench sheet form (see 
Attachment A).   

DRAFT 

UNCONTROLL
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OCUMENT
11.1.2	 Transfer approximately 5-10 g of wet sediment into a suitable drying vessel. 

11.1.3	 Dry the sample at 60oC for approximately 18 hours. Remove from oven and 
cool in a desiccator. 

11.1.4	 Homogenize the dried sample with mortar and pestle or ball mill, depending on
the composition of the sample. Samples containing fine grain sand and silt, but 
no pebbles, can generally be ground to a fine powder using a mortar and pestle. 
However, most sediment samples will require use of mechanical milling via the
ball mill to achieve satisfactory consistency (i.e. powder with consistency of
flour). 

11.1.5	 Weigh an aliquot (approximately 10 mg) of the dried and ground sample into a 
silver capsule using the micro balance. Record the mass to three significant 
figures (the nearest 1 ug when weighing ≥10 mg).  For samples with high 
Carbon contents (> 50 wt%) use approximately 5 mg of sample.  Use the 
aluminum capsule block to hold the silver capsules. Note the position of the 
capsule with the corresponding sample identification and record it on the
original raw data sheet. 

11.1.6	 Retain the remainder of the dried and ground sample for subsequent 105oC 
moisture determination so the final result can be converted from a 60oC basis to 
a 105oC basis. 

11.1.7	 The sample is now ready for hydrochloric acid treatment to remove inorganic 
carbon. 

11.2 HCl Treatment for Inorganic Carbon Removal 

11.2.1	 NOTE – all of the following steps must be conducted in a fume hood to 
prevent exposure to HCl fumes.  Proper personal protection gear including
lab coat, safety glasses, and gloves must be worn. 

11.2.2	 Add 1 to 2 drops of 1N HCl to each of the samples. Observe whether 
effervescence occurs and note the corresponding sample identifications. 

11.2.3	 Dry the samples at 60oC for 1 hr. 

11.2.4	 Repeat steps 11.2.2 through 11.2.3 for samples that effervesced. 

11.2.5	 The sample is now ready for 375oC heating to remove NPOC. 
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11.3	 NPOC Removal via 375oC Muffle Furnace Heating
 

11.3.1 Transfer the aluminum capsule block to the muffle furnace pre-set at 375oC. 


11.3.2 Start the flow of air at 1100 mL/min (2.5 mL/min per cm3 of furnace volume). 


11.3.3 Heat the sample for 18 hours, remove, and cool. 


11.3.4 Crimp the silver capsule closed and fold the corners to form a cubic or rounded 

package using the stainless steel forceps.  

Note: No further weighing is necessary, as the sample residue in the silver capsule 

represents the BC plus inert material (silica, clay, salts, etc.) in the original dried

and ground sample aliquot. 


11.3.5 The sample is now	 ready for carbon analysis as per SOP “CHN by

Combustion/Thermo-Conductivity Detection”; SOP Code: TUCSON-CHN. 


12.0 	QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS 


12.1 	Preparation Blank: Analyze one PB in ten or less samples.   


12.2 	 Standard Reference Material: Analyze one each of SRM 1650 and SRM 1941b (or 

1944) with every ten or fewer samples.  The SRMs must have recoveries of 80-120% of 

the true value listed in the literature. 


12.3 	Duplicate Analyses: Analyze one duplicate in ten or less samples.  A Relative Percent 

Difference (RPD) for analyses should be less than 20%. 


12.4 	 Any deviations of the QA/QC requirements must be documented on the benchsheet and 

the Laboratory Supervisor or his/her designate notified prior to submitting data for

approval. 


13.0 	 CALCULATIONS, DATA REDUCTION AND REPORTING
 

13.1 	Calculations: 


13.1.1 NA. 


13.2 	Validation: 


The data generated for the preparation of samples for BC must be reviewed and validated 
for completeness.  The review of results is performed as part of the instrumental analysis 
performed under SOP Code: TUCSON-CHN.  
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13.3 Documentation 

13.3.1 Record the start time and finish time and temperatures of the furnace and oven in 
their respective logbooks. 

13.3.2 Record the calibration verification of the balance in its logbook. 

13.3.2 Record the information detailed on the bench sheet (see attached example). 

13.4 SOP Annual Review 

13.4.1 This SOP must be reviewed at least once a year to determine if any changes are 
required. This review is performed by the laboratory director, laboratory 
supervisor, analyst performing the method, and the QA office. 

13.4.2 If changes are required then a new revision is prepared and issued according to 
ADM-SOP. 

13.4.3 If no changes are required, then each applicable person must document that this 
SOP has been reviewed on the front page of this SOP.  A memo stating that the 
SOP has been reviewed and is still in effect issued by the appropriate Supervisor.  

14.0 METHOD PERFORMANCE 

14.1 Reporting Limit 

The Reporting Limit (RL) for BC is based on a 10 mg initial dry mass and an instrument 
reporting limit of 0.005 mg of carbon. The RL is calculated as follows: 

%BC = (mg carbon ÷ initial sample mass, mg) x 100 

          = (0.005 mg carbon ÷ 10 mg) x 100 

          = 0.05%, Dry Wt. Basis 

14.2 Method Detection Limit 

For data to be reported to the MDL, determine the MDL using the following procedure. 

14.2.1 An MDL study for BC is conducted by analyzing 7 or more replicates of a low 
level SRM or a small mass of an SRM with known BC concentration. For 
example, a 1 mg mass of SRM 1641b yields approximately 0.006 mg of BC. This 
is an appropriate mass of this SRM to conduct an MDL study for BC in sediment. 
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14.2.2 The MDL is calculated by multiplying the standard deviation by the Student’s t 
value for n-1 degrees of freedom at the 99% confidence level (3.143 for 7 
replicates). 

14.3	 Initial Demonstration of Capability 

Before analyzing client samples for reporting purposes, the analyst must analyze four
sample/sample duplicate pairs. 

14.3.1 Analyze four SRMs. 

14.3.2 After analysis is completed, calculate Recovery. The recoveries of the four LCSs 
must be 80-120% of the value in the literature. 

14.4	 Practical Range 

The practical range for this method is 0.05% to 100 wt%. 

14.5 	 Precision and Accuracy 

See section 12 

15.0 	POLLUTION PREVENTION AND WASTE MANAGEMENT 

15.1 	 It is the laboratory’s practice to minimize the amount of solvents and reagents used to 
perform this method wherever technically sound, feasibly possible, and within method 
requirements.  Reagents are prepared in volumes consistent with laboratory use in order to 
minimize the volume of reagents for disposal.  The threat to the environment from 
solvents and/or reagents used in this method may be minimized when recycled or disposed 
of properly. 

15.2 	 The laboratory will comply with all Federal, State, and local regulations governing waste 
management, particularly the hazardous waste identification rules and land disposal 
restrictions as specified in the laboratory Safety Manual. 
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16.0 	 CORRECTIVE ACTIONS FOR OUT-OF-CONTROL OR UNACCEPTABLE DATA 

16.1	 Corrective Action: 
The corrective action process is initiated when data quality problems are observed or 
suspected.  These cases include incomplete documentation of sample preparation process, 
deviations from the prescribed process, or omission of required QC samples. 

16.2 	 Quality Control Failures: 
Quality control failures associated with the actual sample results are handled under SOP 
Code: TUCSON-CHN. 

16.4	 Nonconformity Documentation: 
Out of control events, conditions adverse to quality, are reported, documented and 
corrected. Out of control events (OOCE) may arise from the failure of a process, human 
error, non-compliance with requirements, inadequate controls, or sample matrix 
problems.   

16.4.1 Data quality issues must be documented on the analytical raw data and/or the data 
review checklist. All appropriate data qualifiers must be added to the final 
reported results. 

16.4.2 Problems 	that arise from actions under laboratory control (incomplete
documentation, omission of QC samples, etc.), affect more than one batch, are 
more serious in nature, or are indicative of an ongoing problem are documented 
on a Nonconformity and Corrective Action Form (NCAR).   

16.4.3	 Appendix B contains copies of the NCAR. It is filled out by the person
identifying the event. Corrective action may require consultation with the 
Department Manager, the QA Manager, and the Laboratory Director.  The 
corrective action is then approved by the Supervisor and/or section Manager.  The 
QA Manager gives final approval, and if necessary, provides to Project 
Chemists(s) for client notification.  A copy of the form is kept with the raw data, 
in the project file, and the original is filed in the QA file. 

17.0 	 CONTINGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE 
DATA  

Any event that arises and does not conform to what is expected either by the instrument or the QC 
generated. An NCAR must be filled out in order to document the corrective action measures 
taken. In addition, the Laboratory Manager and/or the individual Project Chemists must be
notified. 
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18.0 	REFERENCES 

18.1	 Gustafsson, et al, Evaluation of a Protocol for the Quantification of Black Carbon in 
Sediments, Global Biogeochemical Cycles, 15, 881-890, 2001. 

18.2	 Columbia Analytical Services, Tucson, Arizona , Standard Operating Procedure for CHN
by Combustion / Thermo-Conductivity Detection, most current version. 

19.0 	TRAINING PLAN 

19.1 	 Review literature (see references Section 18).  Review the SOP. Also review the 
applicable MSDS for all reagents and standards used.  Following these reviews, observe
the procedure as performed by an experienced analyst at least three times. 

19.2 	 The next training step is to assist in the procedure under the guidance of an experienced 
analyst. During this period, the analyst is expected to transition from assisting, to 
performing the procedure with minimal oversight from the experienced analyst. 

19.3 	 Perform the initial precision and recovery (IPR) study, or initial demonstration of 
capability (IDC).  Summaries of the studies are reviewed and signed by the supervisor and
quality assurance program manager.  Copies are maintained in the employee’s training 
file. 

20.0 	METHOD MODIFICATIONS 

None 

21.0 	INSTRUMENT-SPECIFIC ADDENDUM 

None 

22.0 	 CHANGES FROM PREVIOUS REVISION 

None – new SOP. 
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ATTACHMENTS 

23.1 Appendix A – Example BC Sample Preparation bench sheet. 

23.2 Appendix B - Form for documenting nonconformity. 
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